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RADIO SECTION 
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How to build a 4-tube 
set to fit into your 
phonograph cabinet. 


Jack Binns tells how 
to tune any receiver 


__—Hints for everybody. 


he newest wonder of the seas—p. 35 


FEBRUARY 


Henry Ford’s amazing vision of the future 


25 CENTS 


Ne Sup er Het’ 


brings howe the, fun! 


Where’s the fun today? At home, 
wherever there’s a “Super-Het!” City 
home and farm home hear the same 
good music—laugh at the same good 
comedy—thrill to the same big games! 


At the family dinner table, there's the 
dinner music of the greatest hotels, For 
home parties, famous orchestras play 
their best dance music. So many of the 
things that folks once went out of the 
home to get, come into the home now 
—with a Radiola Super-Heterodyne. 


“There's a Radiola for every purse” 


© 


RADIO CORPORATION 
‘OF AMERICA 
Sales Offices: Suite Ne 112 


REG. U.S. PAT. OFF, 


Radiola 
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DO THE 


Crosley Trindye Spectal, $75.00 
Wi ea ry Paes BS 


In the ‘a 


CROSLEY Grirdyn 


INCE the inception of radio, the results obtained with Cnaey One Toke 
Armstrong Regenerative Receivers have been the goal of ‘Model 0,814.80, 
comparison for all others. Trick circuits have been ce dC Ph 28 


designed to get around the Armstrong Patent hoping to obtain 
results "just as good.” T 


is has resulted in the use of more 
tubes, necessary ‘without, but unnecessary with regeneration CROSLEY. 


This is one reason why Crosley Radios, licensed under Better-Costs Less 
Armstrong U. S. Patent No, 1,113,149 have performed every- Radio 
where s0 remarkably on so few tubes. 


“rosle Grate Two Tube 
The Crosley Trirdyn, employing Armstrong Regeneration weno sea ey Po 8 
combined with tuned "non-oscillating radio frequency” ampli- ead Phones acetal 
fieation and reflexed audio frequency amplifcaton and using -Betler—Cost Less 

aly tices tubes Conalatentiy civen greater selectivity: more $3.75 


volume and wider range than can be obtained where five or 
six tubes are employed without regeneration. With no r 
generation, two stages of radio frequency amplification, 1 
quiring at’ least two additional tubes, must be employed 
front of the detector tube to get the same results as furnished 
by one tube where regeneration is used. 


very additional tube means additional expense; an added 
dial to tune, greater difficulty in operation, more distortion 
and more tube noises. The three tube Crosley Trirdyn has 
only two dials. These operate but two circuits, making tuning 


and logging very easy 


You can't beat the results obtained from an Armstrong 
Regenerative Crosley Radio. A trial will convince you. 


Crosley Trindya Regular, $65.00 
BEFORE YOU BUY—COMPARE Wah aes ad Crd Phone 580.75 

YOUR CHOICE WILL BE A CROSLEY 
For Sale By Good Dealers Everywhere 


Crostey Resenerative Receivers are licensed under Armastrong U.S. Potent 1.113.108 
‘Prices Wert af Rockies~Add 10% 


Write for Complete Catalog 
THE CROSLEY RADIO CORPORATION 


217 Sassafras St Cincinnati, Ohio 
Crosley Owns and Operates Broadcasting Station WLW 


© This seal on radio of tool advertisement signifier the approval of the INSTITUTE OF STANDARDS. See page 33: 


Popular Science Monthly 


Most Wonderfully Ilustrated Magazine in the World 
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Published in New York City at 


250 Fourth Avenue 


Coming Next Month 


Why everybody is doing cross-word puzzles—A noted psy- 
chologist’s explanation of one of the most amazing “crazes” 
that ever has intrigued the minds of Americans. Also—a new 
and unusual kind of cross-word puzzle that will test your skill, 


He built his house single-handed—How a Long Island bank 
employee erected his home in odd hours, laying every brick and 
driving every nail with his own hands, “An unusual story of an 
unusual hobby. 


‘Tremendous loudspeaker volume on two tubes—Alfred P. 
Lane, Popunar Science Monruty’s radio editor, has just 
completed a marvelous two-tube reflex set that he says he can 
hear all over the house. Even with only one tube going, he says 
it gives ample loudspeaker volume on local stations. In next 
month’s issue he will tell you how to build it. 


How to adjust your carburetor—Do you know how to do it 
80 as to get the most power from your engine with the least 
fuel consumption? An automobile expert gives valuable hints 
on this little understood subject. 


And more than 200 
other fascinating arti- 
cles and pictures, giv- 
ing you all the news of 
radio and engineering, 
science and invention, 
strange and unusual 
things people are do- 
in together with 


In This Issue 


a Porotan, Scresce 
Prise Content he 


‘And ther timely artces and pictures 


$75 in Prizes 

or the best letters on “Why I Read 

porcesn Sciewce‘Momrave.” $25" 
age 40, 

acoso your handicraft, 

rn to ape 130, 


irra. Tarn to 
For the best, 
‘880i primes 
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A Personal ‘Message to Men Who Want 
to Earn More than *7000 Every Year 


By J. E. Greenslade 


HEN a. civil service lerle earning chanics, farm has 
‘only $25 a week suddenly surprises from ali walks of life. And then in a very 
his friends by increasing his earnings short period of time they found themselves 

to nearly $200 a week—when a farm hand making more money than they had ever 

earning only $60'a month begins to ean dreamed possible, Today they know the ra 
$1,000'a month—when a railway mail clerk thrill of money-making, hat h fo 


ey Ae I Pledge You My Word You Can 
mployment 


Do It 
Service at’ your, disposal ‘when "you a 
yalttat thee en have done, hundreds quaied and ready. apeiaa 
have done, hundreds are doing today, an 

indreds will\do tomorrow. Aad joutan be Remarkable Book, “(Modern 


cone of them. The same opportun Salesmanship” Sent—FREE 


ls—in fact, they came 


ms of dollars are ‘ne 


‘with no pomibility of your 
ually as well if you follow my advice. With my compliments Iwant to send you a 

But Gt Het mie fell you why the same mow remarkable book, Modern "Suesnane 
‘opportunity ex raring 1923 show you how you can easily 
the National Salesmen’s Training Associa. tecome &, Master Salesman—a. big, maney- 


tmiaker—how the N. 


tion received requests for more than 50,000 
salesmen from wholesalers, manufacturers, 
land. jobbers—representative concerns all 
over the United States and Canada. Surely you select and secure & tod telling postion 
‘when you are qualified and ready. And it will 
five Jou success stories of former routine 
‘Workers who are now earning amazing al 
‘sealesmen. "Mail the coupon 
iy be the ening 
raliand.—Chariea Berry, Winter yon 


Ee 
2 Weeks 2m poses the scests of Master Salesman NATIONAL SALESMEN’S 


TA. Sytem of Salen 


reeks, 
wil help 


"There ‘are countless openings. for men 
who really know how to sell untimited op- 
the ver int month gene 1.000, 1 wax | portunities to make real money. And onee 


First Month $1,000 


#1 nave: eves socas sa Un 060 a saveth, | te men menticued ox thi page ‘TRAINING ASSOCIATION 
Lar itl RASS Pierre BE | 4 Foolish Notion About Salesmen — %5.1-4,Rilen 18% Daan 


City Salesman For some reason the average man imagines 
“want to tell you that the N. 7, A. that, in order to, make good in selling, he 
ie fo's ood selpe position wit ie must be a “bor” salesman. Nothing eould 
¥ Wa. W.. fotmnsee be further from the truth. There is 0 
"$654.37 in One Week such thing asa “born” salesman. 


“There are certain principles, certain rules, 
swgek my earnings amounted 1 


thi wee wel ao over 8400. 


certain secrets to atlling just as there are 
‘crtain principles in mathematic and med 


1 
1 
4 0s Week i Onl, hs | Sine. Once you know these principles you I .. 
$100 a in Only 3 Months | Sy quickly mabe good in pene eis 
! 
| 
| 
1 
| 


selling pro- 

HD Me Go ede tite peta | fa ns Natal Ds 

enorraphes fa flr, Os Seoteaber. 3 mort ‘through the National Demonstration 

ercbewarmating $100 week arditcoman: | is Notes Danone 
$10,000 a Year of Triaing—you 


the equivalent of 


QidlMatroot of Bouton, Mae steppedintos | actual experience "in, overcoming sales | City State. 
oscee thie casacne: NAGER— | problems of all descriptions. Then, through 
the N.'S. T. A. System of Electives, you get | Ace Occupation 
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Just give me 5 minutes of your time 
and I will prove to you that almost 
Svery man possesses the natural gift 
of powerful speech. A gift which 
liristgs money, advancement, popular~ 
ity, and success In an amazingly short 
Hime. L will show you how to bring 
out this “hidden knack” and to over= 

stage fright, self-consclousness, 
ity, bashfulness. You can do. 
ail this quiekly, easily and surely by 
giving ‘me only’ 15 minutes a day in 
the privacy of your home, 


AMAZING 5 MINUTE TEST PROVES 
7 Men out of 9 have this" Hidden Knack" 


have shown that seven me 
‘out of every nine possess the nat- 
ural gift which makes men rich, 


But few realize that keeping this knack 
hidden is the thing 

that holds them back 
when othe 
ability, get Ww 
want. ‘by 
power of speech alone. 
Fit'show you how to 
ng out this powerful 
ack” and Use it to 
quickly gain advance- 
ment in. position and 
salary, popularity, 
leadership, success 


A Secret That Has 
Made Men Rich 


Opportunity follows 
the iman who ean tall 
impressively and_con- 
vineingly. Things in- 
bly come his way. 
there is a big, im 
portant, high - salaried 
position to be fil 
the man who is asked 


What 15 Minutes a 
Day will Show You 


How t0 talk before your club or 


power and wmbitio 
How to become a clear, accurate 


How to bethe master of any 
sltoation 


Now Easy For Anyone To Become 
‘A Powerful Speaker 


Thousands of men have found it amas 


ingly easy to quick 
iy" become powerful 
speakers You do. not 


reed a college education, 
for previous voice train: 
ing A few surprisingly 
simple, easy to remem 
ber principles can readi- 
ly. be grasped in a few 
minutes each day. There 
i no. mystery about be- 
coming a powerful 
Speaker. Anyone can 
doit 

You have often felt 
something rise up within 
you and. demand ex 
pression. That is the 
Fhidden’ knack” which 
when brought out in 
this new and easy w 
causes an unknown to 
jump to the head of a 
Great business; an ob 
Sture salesman to. sud 
denly ‘rise to the desk 
of salesmanager; a bash- 
ful, timid man’ tobe 


your wie 


take it while often men 
of greater ability are passed by unnoticed 

Tn'every Tine of business the big jobs 
go to the man who can dominate and 
Control others. ‘The man who can sway 
‘others and bend them to his will, whether 
it be one man or an audience of thousands, 
is ‘the. man who is constantly being 
‘ought for positions of power and leader 
ship. 


come a popular after- 
inner speaker and platform lecturer. 


It Takes Only 
15 Minutes A Day 
ee 
vehen called upon to speak; I dont care bow 
Bast or betta Sok boas ee ce 
social gathering. Give me fifteen minutes a 


ay for only afew weeks and I will guarantee 
to make you a forceful, convincing and i 
Drewive apeaker-or it will not cost you a 
Single penny. ll show you how to make 
Yourself the dominating figure ‘in any 
nthering: how to speak with confidence an 
fore in business conferences, at banquets 
the lodge hall, at public gatherings, on the 
lecture platform. | will show you’ how to 
tring hidden personality” and 
turn it inating and commanding 
‘one through the power of speech alone. 


This FREE Test Will Measure 
Your “Hidden Knack” 


‘There is a simple, easy, five minute test by 
whic 
thie "hs 


Te will show you how this natural ability ean be 
Urought out by: my unurual sclentiBe training. 
How it can be used to quickly win you salary ine 
‘Crease, business advancement, popularity and 
fecognition. if you will fil in and mail the 


‘coupon below, T will send you this astonishing 
wall 


the results 


NORTH AMERICAN INSTITUTE 
Pico 
NORE AnmgRICAN NgTTTOTE 
ache 
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Electeiciey Pays 


Men*35 


G TEP out of your smallpay, no 
SThiue job. Electricity wants 
You, The most, interesting and 
¢ paying work in the world is 
galling ng you. Get ready now toearn 
00 a week — you can do 
Bn Mewes moet unk t wil tea 
you at home and you can pay for your 
training with spare time work. My Course 
pays its own way. And Electricity Pays 
Cocke Trained Men $3500 to $10,000. year, 


Electrical Experts 
Needed Everywhere 
Even common, ordinary electri- 
cians earn $8 to $10 a day. You 
Know that yourself, "They have 
short pleasant work. 
But here fs Your opportuaty for even a 

better job. Be an Electrical Expert and 
the big Jobe the expert's pay812 to 
'$80 a day —$3500 to $10,000 a year. 


Why Salaries Are High 
in Electricity 


dreds of Mines—15 Million. ‘Auto- 
mobiles—5 Million Radio Outfits 
Il depend on electricity, and men who 
trained to handle it. Right now, there 
big shortage of trained men and more 
and more are needed every year. That's 
why salaries are high in electricity and 
why they will stay high and even go 
higher. Electricity is the ONE BIG PAY 
FIELD and it is open to you now. 


Don’t Let Lack of Expe- 
tience Hold You Back 


Don'trob yourselfofthe thingsyou 
want—the joys andcomfortsof life 
—just because you may not know 


anything about electricity now. 

¢ thousands of big successful 
men I have already trained were clerks, 
mechanics, laborers, farm hands, etc, when 


them from making big money today. Don't 
let age or lack of education or experience 
hold you back. If you can read and write 
can train you to earn $70 to $200 a week 
‘and I will guarantee your satisfaction with 

a signed money back guarantee bond. 


vis CookeTrained 
to°10000a Year 


Bean Electrical Expert 
1 will train you at home aa help you 
make extra money while learning 


LL. COOKE, 
Chief Engineer. 
‘America’s Most 

Successful Teacher 

of Electricity 


; wah want to earn big money. You want to get into 
aline of work where there isa constant and increas- 

lemand for men. You can do it—Easy. Electricit; 
neds ou and Cooke Trained Men easily earn $3500 
to $10,000 a year. 

Cooke Training gives you quick action. You start 
earning extra money at once, while you keep on with 
your present job. You don’t wait 'til a year from now 
to in on what you learn. You get the extra money 
right after you start. I show you how to get and how 
todo spare-time electrical jobs right in your own neigh- 
borhood on which you get valuable practical experi- 
ence. While you are learning to fill the expert's job 
which will pay $3500 to $10,000 a year, you es cre many 

times more than the monthly payment 
Send for my free book today ‘and get the hele big 


story of your opportunities in Electricity—THE BI 
PAY FIELD. 


Big Fr Hees 

ut Electricity.” In it are the fourteen. @ oan 
eet Coupon a See: 
Ear pegs (OF my Meco 


L. L. COOKE, Chief Engineer 
Chicago Engineering Works 


CHICAGO. 


2150 Lawrence Avenue 


U.S. A. 


SheCOOKE Trained Man is the ‘Big ae Mant 
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American School Now 
Guarantees Its Students 
A Job 2nd 507.More Pay! 


Hf You Earn $40 Per Week or 
Less Read Every Word 
of This Message! 

If you are earning $40 a week or less, 

the American School guarantees un 

der bond to secure you a job, in your 

chosen line of work, which will pay 

you at least 50% more money — oF to 

return every cent paid on your course. 

‘Think of it! A job—and half-again 
brolutely guaranteed! 


regarded EDUCATIONAL INSTI- 
TUTIONS in America, with a million 
dollars in resources to back its guar- 
antee. Furthermore, the American 
School is the only’ correspondence 
school chartered not for profit! Be- 
cause it is not a money-making enter- 
prise, this School gives such complete 
and thorough instruction that it can 
well back its training with 
The Most Binding Guarantee 
of Results Ever Made 
For more than a quarter of a century 
we have trained men for better 
and bigger pay. Our files are 
with letters from students who have 
achieved success through our training. 
For years our employment department 
hhas been securing big-pay jobs for 
our students in all parts of the coun- 
try. We know that our training will 
fit any man — regardless of age, edu- 
cation or experience —for a. bigger 
job in his chosen line of work. We 
know how and where to get him that 
job. So our binding guarantee of a job 
and a 50% raise or your money re- 
funded is merely guaranteeing to do 
‘what we have been doing right along. 
We are putting American School 
training on a guaranteed basis, the 


same as any reputable manufacturer 
guarantees his merchandise. 
Our merchandise is training. Oue 
students take this training to make 
more money. We guarantee the re- 
sults—a job and a 50% raise— 
that’s all there is to it. “This revolu 
tionary guarantee does away with all 
chance or guesswork, and carries you 
straight through to sure success —a 
guaranteed job at a big raise in pay. 
ick, Sure, Guaranteed Success 
jere indeed is the biggest opportun- 
ity any ambitious man ever had! 
No need to waste your time any 
longer in a small-pay, futureless job. 
No need to experiment with ordinary 
and uncertain methods of training. 
No matter what your plans or ideas 
may be regarding training in any line 
of work — get the facts on this new 
day, guaranteed system of training be- 
fore you decide. Don't risk your time 
and money on uncertain claims and 
promises. Don't gamble with your 
future. Life is too short. Take this 
quick, sure and guaranteed route to 
the job you want at the pay you want. 
Mail Coupon For Full Facts 
‘On This Guarantee 
‘Write now, today, and tell the Amer- 
ican School in what line of work you 
want a big-pay job. Let us show you 
how, when you put yourself in our 
hands, we quickly and thoroughly fit 
you for the job —then get it for you. 
With the 50% raise in pay that we 
guarantee you to start on, there is 
practically no limit to your success. 
You are face to face with the bigse, op 
tunity of your life~the coupon below. 
Pit ic in nov, and mma & todyy.” It wall 
bring you the complete story of American 
School training and wat ie can do. for 
together with a guarantee bond of a 
Iplendadpossion in Your. chosen ine of 
work, that will pay you atleast 30% more 
money. For the sake of your dollarsand- 
cents future, investigate this offer today. 
Check on the coupon the line of work in 
which you want a big-pay job, sign your 
ame and addrew and mai & NOW. 
AMERICAN SCHOOL 


SEER AN SSA SSE 
[amen pes 


Dept GTS Dresst Ae. & S¥Gh St, Chleare 


1 aston meet 


‘ibachise Brattice & Desens 


Learn to Draw 


at Home 
New Method Makes It Amazingly Easy 


arn foo $50 
demand its for 


‘ices wy 
smethod “wight at howe inspare tines Lear® fice 
‘ina Cartsouin.” “Actua 


MEN WANTED! festzionts 
Earn Up to $250 per Month, Expenses Paid 


‘Start at $110 per Mont 
Pregace in three months” 
owe: Any average man 


Saoneh and expemwen, we flung yar enrollment 
feeinfall: YOU TARE NOW 


Serene ama 
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Learn Electricity 


Not by Correspondence 
All PRACTICAL Work at 


Earn $60 to $200 a Week 


Why work at dull uninteresting work, at low pay, with no future? In 12 weeks I will train you for a big pay job where you 
ve $00 ‘a Cora TRAINED MASTER ‘oF you can go in 


ot 
ADUATES are vo 
bas done for then 


Complete Electrical Training in 12 ‘Weeks 
thoroughly on the greatest outlay of ACTUAL YouDon't N or 
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‘Own Your Own Electrical 
REPAIR SHOP 


‘Be Superintendent of an 
Electrical POWER PLANT 


IF you are now earning less than $40 a week, I will guarantee you 
Ensineer lectrical job after you finish my training—guarantee you at least 50% 
— more pay UNDER BOND, or refund every cent you pay for this training. 


+ " You t this guarantee ONLY from AMERICAN SCHOOL, the 27 year 
I send you 4 


old, million-dollar Educational Institution. 
Electrical Outfits! 
‘The waite pate, fastest growing, most fascinating business needs you. New projects total a thou 


Electricity pays Experts$70 to*200 aweek 


built around four Electrical Out- my taining AT HOME, in your spare time. Prepare to BOSS untrained electrical workers, to direct Electrical 
struction, t0 go,into bosiness for yoursell. Loan me only a part of your spare time and I'l help you climb 
fits which T send you as a part of from small pay and hard work tes Zalsty af $000 year Of mocel ‘Here b the chance you've Been walt 


fee whlch Tweed you avs puto ye arcsns ect gs al Sos Se 
Write me AT ONCE! 


actual Electrical jobs with 
ment. Includes house. 


equ 
electric light, 

Radio and motor outfits, I guar- AMERICAN SCHOOL is organized to 

antee to supply the most elabo- give you the benefit of royalties, profits 

and other savings. Get the facts about 


rate, costly and complete outfits 


YOUR OPPORTUNITIES in ELEC- 
TRICITY! Take advantage of my 
GUARANTEED JOB and RAIS 
offer. If you're leas than 40 years 
‘old, even if you have only com- 
mon schooling, I guarantee 
‘your success, Get my big, free 
Gatalog—see for yourself 
how quickly and easily 
you can get ready for 


fi 
U 


f 
f 


i 
i 


Bee B3e eye pepe 


i 


your spare time—to earn 
enough ‘mosey 10 pay for this 
‘Gourse and have plenty left over. 
T show you how to go out and get 
"Work, What to charge, ec. 
hs ive gos experience, prae- 


ij 


f 


i 


H 
! 


of etre 


i 


February, 1928 POPULAR SCIENCE MONTHLY s 


CARPENTRY 


SELF TAUGHT 7/7 
Be A SKILLED Workman and Hold Your Job in Dull Seasons 
‘Do you know that even when work spems hardest to! —Co—4-—-4 Gogua~ of Audal’s New Galdos | 
« i contractors are complaining that they can't 
get enough skilled carpenters? Almost any 

Fe is a carpenter can get a job in the building ses 

but it depends on what a man KNOWS whether he 
Spare time reading 
ES will help make you the 

J workman that is never out of a job. 


New Ideas - Modern Methods - Short Cuts 


ds Say Guides Are Carpenter’s Best Friend 


“eee a 


tay |r PER MONTH-ENTIRE SET 

gras, FREE EXAMINATION 
POCKET SIZE-FLEXIBLE COVE! 
1600 PAGES~3700 ILLUSTRATIONS. 


Aupers} | AuneiS' — Aupeus 
CARPENTERS ‘CARPENTERS \CarpeNTERS 


Bullbers | | Bulcoe@S | Burners 
Guoe |) | GUBEN “Guise 4 
1g 34 


N\ 


(BUILDERS 
MATHEMATIC’ 
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ey Making Opportunities 


for Popular Science Readers 


Another $25.00 
IN PRIZES 


To win one of these cash prizes is easy, 


rei 

Brot CRADIO Geneon 5a 10) eat RIOT 
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Book's, 


‘| 


Ea porionaears |S is 
pnts Beers wees 
Then write a short letter, not more than reat ‘couraee bough toe aah, ean 
seventy words, telling us why the advertise: | icrter ternen W.S0h, Wen at bt,"Mew Yon" 
ee ae 

Raven goed chammeof wind sos ef ame 

En sore Grom | Scns rate 
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rst 


MANU 
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eae Chie ferris FE | Stet Geaman"* OF strona of te | ae Ca re re eae 
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“JOSEPH MUNKER, FOR Tae WOME 
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The winner of cE 
Walker Van Rit 3 "Rena fe 
WaPo the Uri Loon Wh oe 
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re 
opesraity hard 1 este 
ee ae oH 
Solo She He eye, ow fave oe fa —— 
eben | | So eewacecces-eaeees 
Sees =| SS ees 
Tai ear SETA or Sara tice os 
Se ee ie ot 


3k SE aE jor ta 
Soe eae Tae 
‘Popular ence Vonthiy Prestabiy” Youd ive ta tage 
pa | 
"More Money MaRing 
"on pases 8 toe 


Magnetic 
Attraction ? 


HEY are strangers, almost, He was 
it a dance a few 
She invited him to her 


home, He came. 
And now, as the 

‘as they tall idly of the thi 

terest them both—they are cons 

of a strange, ible urge. 

move closer to each other. 

touch, and 


They 
‘Their hands 
electric thrill runs through 
bodies. They look at each other 


es tha 
wy: They are. . « in love! 
What is that powerful magnetic in- 
fluence that draws one man to one wo- 
‘man—forever bly? What is that 
strange, never-faling spark that awak- 
ens love? What is it, in man or woman, 
that seems to draw and fascinate— 
hypnotic power that no one can resist 

ou have it. Everyone has it. But 
‘only one person in a thousand really uses 
this amazing power to get what he or she 
wants out of Ife 


How You Can Learn the Secret 
of Magnetic Control 


‘You have the magnetic attraction you 
need, but you are not using it! You can 
be popular in social life. You can be 
successful in business. “You can get 
‘whatever you want out of life, you can be 
precisely the man or woman you want 
to be—if you will only be fair to yourself 


tare big with wonder and 


jo 


and give your natural magnetism a 
chance to show you its powers. 
How, you ask? Let Exmnund Shaftes- 


bury, famous scientist and psychologist, 


awaken the spark of 
your magnetic con- 
Science, For years, 


this extraordinary 
‘genius has been quietly 
teaching his amazing 
science of Magnetic 
Control to a compara 
tively small group of 
people scattered over 
the world—necessarily. 
charging from $200.00 
to $500.00 for _ his 

srsonal instruction. 
Now at last he has 
consented to make his 
powerful principles 
available to everyone 
he has as to 
reveal his great secret 
to the public at a 
trifling cost that places 


This New Idea Makes Men 
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it within reach 
of all 

Through the 
Shaftesbury 
system for the 
Cultivation of 
Personal Mag 
netism, you 


can become a 
‘new, dominant, 
powerful, mag: 
netic personal: 


magnetic i 
fluence of your 
nature — your 

al_mag- 
netism, your 
sex magnetism, 
your emotional 
magnetism, 
your passionai 
magnetism, 
your aggressive magnetism, 
sway and control others. You can 
command success. You can influence 
people to do the things you want them 
to do. 


Use Your Personal Magnetism in 
Business and in Social Life 

“No man or woman can succeed in 
the world without the subtle power of 
personal magnetism,” says the great 
Shaftesbury. Why don't you use the 
magnetism of your personality to 
tract people to you, to win sticcess in 
‘your business oF pro- 
iession, to become the 
man or woman you 
want to be? 

‘The amazing science 
of Magnetic ‘Control 
as taught by Edmund 
Shaftesbury. will give 
you a wonderful new 
Poise, a great new con- 
fidence in yourself, will 
make you buoyant, 
energetic, powerful. 
This simple system 


You can 


1 obligation to me 


rte 


‘which you can follow at ease in the pris 
vacy of your home will awaken your 
creative energies and set free your great 
thought force—will make a new person 
of it 


hhink what this will mean to you in 
ess, in social life, in the intimate 
relationships with other. people! You 
will be the master, You will control. You 


any longer. Release 
‘great magnetic forces of your person 
and astound everyone with your qui 
climb to power, wealth, influence. 


‘The Facts Are Free—May 
We Send Them? 


You will enjoy our interesting free book 
called’ "Your. Magnetic Powers." It ex- 
Plains the whole remarkable. Shaftesbury 
fystem and what i¢ will mean to You right 
irom the start. Why, you cannot pomibly 
study the frst elementary principles of thi 
Smtadng’ sytem without, fling conscious 
‘of a new power surging through you, a new 
Contec Yyourseltya new poise aid self 

‘Send for the free book today, There's no 
obligation, “A pleasure and surprise await 
you. 


Ralston University Press, Dept. 14-B, Meriden, Conn. 


RALSTON UNIVERSITY 
| Balsyos Uuvansrry re 
| dite otnoe mrs the famous Satbury tem at deve 
et ced pea anon Seed heer een Bed 
eat Maglite Powe undoes What ta tes te sights 
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An Easy Way to Learn 


PHARMACY 
AT HOME 


Graduate pharmacists are al- 
ways in demand. The work is in- 
teresting and pleasant and salaries 
are good. Many young men open 
drug stores of their own and be- 
come independent. 

‘There’s an easy way to learn 
pharmacy right in your own home 
in spare time, without losing a 
day or a dollar from your present 
work. 

‘The International Correspon- 
dence Schools course in Phar- 
macy supplies the knowledge 
which it will be necessary for you 
to have in order that you may pass 
your State Board Examination, 

Just mark and mail the coupon 
printed below to the International 
Correspondence Schools, Box 
7637-D, Scranton, Pa., and full 
particulars about’ the Pharmacy 
Course or any other work of your 
choice will be sent to you by re- 
turn mai 


Se rome 


(0 PHARMACY 


‘SUSINESS TRAINING COURSES 
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I Guara 


B.W. COOKE 
‘Ensineet 


cuicaco 
AUTO SHOPS 


ed 


The World’s biggest, 
most fascinating business needs you! 


‘You needn't slave away at small wages another minute— 
you how T train you at heme ia 


har prepared hundreds of men 
bitlant success in the Auto business 


MAIL THIS COUPON NOW! 
FREE AUTO BOOK 

B. W. COOKE, Ersstc? Chicago Auto Shops 

Dept. 25, 1816 Sunnyside Avenue, Chicago 

Srnd me FREE your big, Auto Book “The Pay- 

Raiser and proof that" cam become am Auto 


Expert at home in. spare ‘time. Also 
2 Free outfits without obligating me. 


aia indest 


Pony B. W. Cooke ingser 
CHICAGO AUTO SHOPS 


DEPT. 235 1916 SUNNYSIDE AVENUE, cmtcaco 


Names 


Chis sccaaerascsteieescies sent Bemleceassrs 


Will.you give me 
6 Months to 


IncreaseYOUR ey 


pen Sale Fre kee ee 4 


‘Ga oa te Jom ike ew Ce od ot 
Soe bode Ene earns 
‘Diliman, Pied ~ CIGARS AND CIGARETTES 


Pear 
We wah dv rom 80 her 
Eyre ele Uae] 


$25. 00 in PRIZES S22ni°™ |e ——— 


WAN TE Deum) 


— SS aERF ron erE———— 
TERESA cheers pry ram mg 


$1 600 to 0 to$2300 Year = a 


reavit_so ox ene sooner < S | Soak: haere ace cont 
Steady work. No layoffs. Pail Vacations ae 


Education Sulicient : 
MAIL COUPON IMMEDIATELY 
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Prepare Yourself For Radio 


— the New Profession 


Many N.R.1. Graduates Now Earning From 
$502° to $2002°2 a Week 


HE biggest, best-paying field 
‘open to ambitious men today. 
Thousands needed at once for 

leasant, interesting jobs. High 

"ay—Short Hours. No experience 

required. Learn in your spare time 
at 


‘and easy—an industry which 
more rapidly than any other 
today-an Industry that offers you the 


Right now, thousands of trained men are 
needed in ‘all branches of the business. 
Radio operators, radio engineers, sales 


sn, mechanics and Radio exec: 
are searce and receive wonderful pay 
‘Are you going to shut your eyes to this 
golden opportunity when there is a 
Ack, easy, way to get one of these 
splendi ions! 

Vou can train for this 


money” 


field right in_your own home—in your 
spare time, No matter how fittle you 
know about ry or Radio, the 


onal Radi ute—the largest 
au best school ofits kind in the world — 
will guarantee to give you a thoroug! 
Radio training in a few short months. 


Salaries Doubled and 
Tripled 
Since the National Radio Institute 
was founded in 1914 over 13,000 men 
and young men have taken this short- 
cut to Success in Radio, They are en- 


thusiastic about this wonderful Course. 

E. W. Barnes, Norfolk, Va., writes: 
“During my spare time, 1 make about 
as much repairing radio sets and build- 
ing them as my regular salary." 

In a letter from Arthur Ruse of 
‘Toronto we read that he has doubled his 
income since mastering Radio and that 
he earns from $50 to $100 a month in 
his spare time. 

‘This page contains only a few of the 
thousands of letters we receive from suc- 
cessful graduates. Hardly a week goes 
by without our receiving urgent calls for 
our graduates. 

We need the ser 
vices of a com- 
petent Radio 


with execut 
ability in adi 
to radio know!- 
edge to become 
‘our local manag~ 
ers.” "We require 
the services of 
several resident 
demonstrators” 
—these are just a 
few small indica- 
tions of the great 
variety of oppor- 
tunities open to 
our graduates. 
This is an ab- 
solutely complete 
Radio Course 
now being offered 


icky prepare 
{or radionn prot 
to find. fascinat 
find pleasant. Dow 


vance with th 
others. 


Study In Your Spare Time 
At Home 


This is the time to go into radio. Big 
‘opportunities are now open in every 
branch of the work, and salaries were 
never so high. ‘The thing to do is to 
begin studying at once, in whatever 
time you can spare, 
so that you will be 
able to qualify for 
the position you want 
when the time comes 
Only an hour or $0 
evening will 


handicap yourself: 
start at once and ad: 


hich qualifies you for a Government First 
Class Commercial License and really gets 
you the bigger paying jobs in Radio, 


Send Today for Free Book and 
Special Short-time Offer 
Det pin cee 
eee 
pa su tne cena a 
1 ee ‘book “Rich Rewards in Radio, 
ES Sy eal pert 
te Re ee 
Hye eer Racer 
nieces Yel ye 
Saat asia ae 
oe ie 
suche eof 
ne ee Ps 
fe pe 


The National 
Radio Institute 


Washington, D.C: 


gai | 


‘The National Radio Institute, ' 
Dept. 12-DB, Washington, D.C. 


1 am intrested in radio a a nefenion, You 
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BE THE MAN 


ee a 
aos ea ears 
© Never out of a Joh 


My special Shop Training 
Prepares you for steady 
Employment, or a business 


of your own, earning big 
money—Erwin Greer 


MEN WANTED Get This 
for jobs paying FREE BOOK 
$50 to $125 per week! 


Toews of bit 
ta ete at het a a 
Ba ae ey ae eae a 
by our Free Employment Bureau. i can have AtmeOe Reps oe month. 
TE ee ee Ut ane aE 
teresting training at Greer College will qualify. Autertite ee 
Senne oy ree ene au ee 
Go In Business for Yourself 
Gitte 7 oe edo 7 
tips 7s fo oon eae 


ri buy new equipment as 
‘Thousands have started this 


FORMULAS 


ESRIRFTCU contr For maple PETE oT 
gibtteegesr arena” Sagi 250 Sivenaamen as 


Eauetat tno 
TOR TRVERTORS 


San fe een ti 
Ee pe ae clei 


Earn While You Learn 
a EMPLOYMENT SERVICE 


Day and Evening Classes 


side work nerd not, Interfere with, imerction In the 
sige Crining hore sited to 


pee 
"complete Information about be 


GRE. matt ER 


2024 S. Wabash Avenue, 


roa Soa 


tee eee ee = 


“More Money Making Opportunities 
‘on pages 10 to 28 
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You Might Laugh 
New Way to 


—But Here’s POSITIVE 
PROOF of What I Am 
Doing Everywhere 


‘These are true letters sent me by some of the thousands 
‘of people who have taken my remarkable new treatment 
for'beldness and falling hair. These are not rare in= 
ances. Enthusaatic letters are pouring in daily, tailing 
Of the astonishing results being secured everywhere 
through use of my scientific system. What better proof 
tg 
new ‘need not risk a cent. For iy 
{fuerantee results o charge you nothing. | Mail the cour 
fa a 
rial offer in detail, 


By ALOIS MERKE 


Founder of Famous Merke Institute 
Filth Avenue, New York 


matter how fast you are losing your 
hair—no matter how little of it there 
is now left—if you are not more than 
delighted with the growth of hair 
produced I will instantly and gladl 
you a chec 


NEW growth of hair in 30 
Days—or no cost! ‘This may 
sound impossible to you. But 

just read the statements from users 
‘of my method printed on this page. 
‘These are true excerpts from original 
letters and are typical of hundreds of 
others in our files which are open 
at all times to the inspection of any 
one interested. 

I don’t say my 


te Sout Jupa! 
risk. You take none whatever. 


Entirely New System 


Most. people believe that when 
their hair falls out the roots are de: 
But I have proven that in the major- 
ity of cases the hair roots are merely 
dormant—inactive. 


‘Through under-nourishment, dandruff 
‘and other causes the starv 


ystem will grow 
for everyone. re some 
cases of baldness that nothing in the 
world can help. But I've grown new 
hair for so many thousands of 
others who had given up hope that 
Tam entirely willing to let you try it 
at my risk for 30 Days. Then, no 


gone into 
a state of “suspended 


Read These Letters 


NEW HAIR GROWING 


a gt Rema Tra 


Can't Say Enough for Te 


selina 


AL 


aes 
Eyeemah fore he a 
ae 


Bepe. 172, S12 Fifth Ave., New 


Adres. 


at This 


row Hair 


Who Else 
Wants a 
New Head 

of Hair 
Like This? 


row” yo woud 
Pon the bark, 
ht to the roots 


My new method provides an, effective 

way of properly treating dormant baie roots 

and them into a. new and 

Sawa growth 

my syater is th is simple 
in any home 


lectricity, without the 
slightest discomfort or inconvenience. 


Mail Coupon Now 


The very fact that you have read this 


vestigat 
‘That's the only common-sense t 
1 you will merely fil in and 

‘below I will gladly send you 


Tul syne growing 

Tair on happy” heatls 

om ‘Clip and aa 

the coupon toda ie 

Merke Institutes, Tne Dept. 
S12 Fifth Ave., New York 


the country. 


JED MERKE INSTITU 


Jee, 
for City 


Please send, me—vithout cont of obligation a copy 
ct your bok describing the Mierke Spite 


stake ice Me Ms ois 


State 


$90 Drafting 
Course FREE 


‘There i such an urgent demand 
for practical, trained Deatomen 
that Pam maling this epecial otter 
fodeserving, ambitious pen. {wil 


Wits and rt tlt yo arma 
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An Outsider’at a Party? 3 


Do others do all the entertaining—have all the fun—receive all the attention 
while you sit back and look on? If s0, you will be interested in this astonish~ 
ing short-cut method for learning any musical instrument. 


no excuse for being an 
‘at a party. | For by means 
‘amazingly simple method you 
ckly learn to play” your favorite 
rnt—right at home! 


No Experience Needed 


And you don’t need to be talented or 
know a thing about music. You don’t 
need to spend. hours practicing. You 
don't even need to go toa teacher. The 
‘whole course is as simple as A, B,C, and the 
best part of it is that no matter which in- 
strument you choose—the cost is only a few 
‘cents a lesson! 
There are no tricks—no stunts, You 
learn from regular music—and you play by 
Everything is clearly 
ified, 20 that you get 
all the essentials of a thorough ‘musteal 
‘education—in short-cut fashion. Already 
over 350,000 people have tried. this New 
Printand-Picture Method and have been 
amazed and delighted with results, 


How To Be Popular 


Once. you can play a musi 
yous wil “never ‘ec! alone 
Tot‘as you dash off the latest song’ hit— 
or play some lovely melody from well 


known classic—you will be the very 
center of attraction. You will bein great 
‘Semand, You wll be flooded with invita 
tions. "And the sooner you ‘tart upon 
thie sure path to populaty—the sooner 
will you tnd a brighter and happier Ife. 


FREE BOOKLET 
Explains New Method 


Send for our iateresting Free booklet 
it wil give you all the details of this re= 
tmarkable course. "Don't hesitate because 
{You think youhave na talent. ‘Thousands 
2tour most successful students, never 
reamed they pomessed the. slightest 
musical ability until it_was revealed to 
tr wonderfal “Musical Ability 

Now many of them eara big in- 
comes in bands, or orchestras, as music 
teachem church organist, vaudele atin 
te. Others use their muse solely for per: 
‘sonal pleasure and for the entertatament af 
their friends. But once you see how quickly 
and. easily you can learn to play your 
favorite musical instrument this remarkable 
way—you will not let another day slip by 
Without sending for the course. So scad 
Tor the Free Book Now. ‘Mail the coupon 
y. U, S. School of Musi, 82 Bruns 
New" Yor City.” Please 


U.S. Sel 
| New York Git. 

lease send me yout 
fy Ver Gwen Home 
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| same... 
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Dancing Made Easy 
- This: New Way! 


You Can Learn at 
Home--In One Night 
For Almost Nothing! 


Now every young man and girl 
‘the pleasures, fun and 


pula 
the very 
Intest steps in one night—right at 
home—without music or partner 


Five Lessons BREE 


Do 
Bes "ter Anbar, Maney” male 
really’ jood dane id for the Five Free 
Lesions Now nm to dance in one 
evening, 


ARTHUR MURRAY 
Studio 410 290 Broadway 


I Fit You for Big Electrical |' 
~ | Jobs Like These 


| You Can Be Ready 


others” No 
ew cmpariomee of sdeation, thie te 
an Simating eppertunt 
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This FREE BOOK Tells The 
Easiest Way To Get The 
Money You Want ! 


‘Thousands upon thousands of 
men have found the one safe, 

‘way to win fame 
ty through the 
ind of work. ‘This re 


and 
simplest 
markable book reveals thelr 
secrets, and explains how you 


can ute them to get the money 
you want—quickly and easily. 
‘There may be a fortune for 

in this Mook, 90 read here 

to get ic FREE, 


X but one profession can men—and women— 


leap perity calmer 
they may Enjoy al the fuxurien 
acy can buy while they are 


thing ah this wy 
ete ths that ope 
body." Anyone regardiess of who, he i, what 
what education he may. have. had, ‘can 
hi reat proesion and ehrough He iin 
weal 
What is this (shy rovogd It is Invention; the 
science that makes ideas worth tens of thousands 
Of dollant. Gillette was'a, traveling salesman. 
Now he makes Two and One-half Million Dol 
tary Year The ivestor of the soap fantence 
trade wich great profits that he pain income 
{ow ot $29,000. We could name hundreds, more, 
from Edison, Bell, Armstrong, down to the least 
Iinown ‘inventor, every one of whom has jumped 
from ordinary ‘ireumtstances-—some ‘even from 
poverty—into a respectable fortune! 


You Can LEARN Invention 


“hut,” you will say, “these, men were 
enough’ to he ‘born mventors.” "That fwhat 
nearly’ everyone thinks about inventions “and 
Inventors But i fn't true. Invention isn face 
‘or chance. It is a precise science based on a few 
Simple laws of thought and action which you co 
Iearn’” Even’ Edom nays 0. Read his 
Mnemage:“"Tnvention ar science ond” should: Be 
lugit at a profession. 

e's one mare way to prove that you can learn 


wention-—exactly as men learn other trades and 
fessions ‘like "mechanics, engineering, book: 
ping, law, medicine. If favention i pare hick 
then men would produce just one invention and 
‘Bue if invention ia aclence, 


Was also part’ inventor of the drop, hammer. 
Bit Babite of soap fame invented the process 


cf preminglauncry soup in cabes, bskdes invent 
Peer Semel toting power ocing whit 
foap, commercial chemical and several talroad 
Seven Henry Cetanan, favestor of the Autor 
ge peat es 
tageaphic vi ‘utr 
Shoot" wid 


Fifteen Great Inventors Teach 
Invention Secrets at Home 


You could not ask more convincing evidence that 
Invention isa science and thereiore it can be learned. 
Now, for the first time, Alteen great inventors have 
‘written down the ‘we af Inventive Saence 
to that anyone Who ean read and think may profit by 
them. ‘They reveal the secrets which every success i 
faventor Knows and uses! morets which inventors 
Hitherto have had to-scguige through the bitter 
‘experiences of Weary” years of ceaseless experiment, 
icouragement, “desperation and poverty. What 
they earned at sucha tremendous Gost cam now. be 
attained by you easly, simply without disappoint 
‘ment i the comfort of your home. 

“Think of what i means to have these 15 inventors 
take you through the whole science of invention —t 
ave ‘them tell you What to Invent and 
Trventy where to get eas 


your ideas how 9 apply for patents, how to get 
Fatents, how to protect yours! from ‘the trickery 
Uhrouugh which thousands of inexperienced. inventory 
Rave been defrauded of their Tights, how to dispose 
‘of your invention, either outright or on a royalty, 
fo You get the most money from your Weas 

things and hundreds of others just as important to 
your ultimate success are told you, simply, interest. 
Ine ‘completely, tn this one great course oa Inven 
doa! 


FREE Book Tells All 


A rte tog gp en te 
sahara oe 
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Your Ideas May 
Be Worth a 
Fortune 


How would you like 
to be the inventor of 
the Gillette Safety” Ra- 
zor, who makes $2,500. 
os ear Wasa’. 
You ‘gladly. be the ine 
Yentor of the snap 
fastener ‘whose profits 
were 80 big. that his 
Feeome as wn $2 0007 

Voulda’t. you willingly 
change places with the 
fnventor’ of the Presi 
deat. Suspenders who 
ismow worth 88,000,000? 
Tavencors have made 
thousands of dollars 
from such common 


ty 
ttocace, the 
{mat he we paper 
Bvery da find 

ideas Tors new iaven- 
tone ax simple a ge, 
ft may be a new toy for 
dren. “The man 


Your idea is practical, 
itsolves a problem, 
it “satis & needa 
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Car Owners! Get New === 
Gasoline Vitalizer FREE 222225302 = 


Earn $40 to $80 a Week 
Spare Time Besides! 


Inventor of Klaxon Horn perfects amaz- 


Increases Milage 
Banishes Knocks and Carbon 


ee ee ae 


Pago ca ed 


eae 


ene ge eta 


“toast 


$25. 00 in PRIZES vm"™ eae 


isjoate Ce, Bent 188 8 ae 


Beeb ets ceases ee 
Seneca 


§ Learn Autos in Detroit 3 Harte! 


ge you have wonder 
Aion eS 


Bi Michigan state Automobile School - 
Mace Senee) Seaway Peter! gto a ‘More Money Making Opportunities 
Bee eee Toure ‘on pages 10 to 28 


MONDS-WATCHES 


jj Sent forinspection 
without one 
penny down 


Beet et reat 
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ROYAL SALES CO., Desk 214, Norwalk, C2an. 
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€3 Colborne Building. ‘Toronto, Can 
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Daring Young Men 


Needed in Aviation 


field_of work in the 
which offers such 
ies to young 


HERE 
world, "today 


mazing opportu 


men of daring and who love adventure, 
as does Aviation. Although its 
infancy, there is a crying demand in 


en with courage, 

ce, For those who 

can qualify there will be thousands of 

highly paid jobs which will lead quickly 
ly to advancement 

and success. 


Big Opportuni- 
ties Await 
the Trained Man 


Look over the fields of 
work which are open to 


flight. 
around 
Avia 
‘tuniti 
motion picture industries did 15 and 
20 years ago. Men who got in on 
the ground floor of those indus- 
tries made fortunes before 

others woke up. AVIATION 1S. 
NEW! It clamors for nervy 
young men—and the trained man 
has the world before him in Aviation, 


Easy to Become an 
Aviation Expert—$50 to 


Now airplanes fly 
the world. Yes, 


The study of Aviation i 
teresting as the work ii Every 
lesson is fascinating and packed full of 
interest. That's why Aviation is so easy 
you don't have to force your- 
nce you start, you cant 
get enough of it. Only one hour of spare 
time a day will give you the basic trai 
ing in an amazingly short time. 


PREPARE 
For One of these 
POSITIONS 


Asronautical Contractor 
‘mous prabie 


n offerd the same wonderful oppor= 
today that the automobile and 


One student, 
Chicago, says: 
ar lessons are Ui 


McNaughton, 


f romance, and what 


‘ome real rien eta & 
deretanding.»' One "never ures of 
Pa. another 


1 nie 
S'valuae course canbe had 
{ical men for so tle Cot 
Personal Instruction by 
Experienced Men 


Your training. ‘They select 
the lessons, lectures, blue- 
prints and bulletins. They 
tell you the things that are 
ential to your success, 
very lesson is easy to read 
and quickly understood, 


Big Book 
on Aviation 


FREE 


Send coupon below 
foe New Free 
Book, just 
aut, Op: 
partial: 
7 ie inthe 
onthe 
interesting and 
instructive and, wil 
show you. many things 
about Aviation which you 
‘eever knew ‘belore, Only’ a 
Timited number offered—get yours, before 
the edition fs exhausted, 


AMERICAN SCHOOL OF AVIATION 
Dep 1362, 301 Se Mika Ar, Chica 
Tsenican scoot or aviation, 1 
1 2601 So. Michigan Ave., Dept, 1362, Chicago, Il. t 
Leese Ase 
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DontHuam 
ont Hn 


Everybody likes good music. Nearly 
everybody would like to play a musi- 
pp te 
body will be playing one, for anybody 
can play a Hohner Harmonica. 
‘Twelve million music lovers, young 
and old, have learned to call the 
Hohner Harmonica “That Musical 
Sine eleoreren: 
‘ness, and nothing like a ‘Hohner for 
einer 

Don’t hum—play it on a Hohner, 
Get one today—50# up—and ask for 
Seer pe 
ee a 
‘Hohner, Inc., Dept. 182, New York 
= 

Ifyouwant 4 musical treat ask to hear View 
tor Record 19421, by Borrah Minevitch, 


OHNER 


ARMONT CAS" 


COMMESSIAL 


ART 


ores 
ity-five: 


fenally known 
ae ‘drawings, This wal 
il profession equally open to men and 


Women. Flome study instruction, 


Get Facts Before You Enroll in Any School 
‘Ask the Advertising Manager ofthe lending 


“Life, 


MAGAZINE, A 


ad beck ling 
ofthe success of eu stadents 
MEYER BOTH COMPANY 
Mite Oda. 
a tnd owing: 
tah a abe We 
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How bigafieldis 
DRAFTING? 


Peapie ullding recent 
Iveompletedin hice, 


letter thew 
try highway and. cy 


‘rafteman exes 


| Send the Coupon 


Chieu TECHNICAL College 


Chicago Tech Building, Dept. 251-B, 118 Bast 26th Street, Chicago 


seo. i 


Gpicagp Technical Cot 
Rema Tiree 


r 
I 
1 
|) Gentcmn: Send me. without cont 
i 
1 
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This Year, Thousands of Men Will 


ucceed in Drafting 


—Will You Be One of Them? 
FREE Trial Lesson Points the Way 


draftsman, If you 
‘per month with limited prospect for 
ttese facts are addresucd to Yon 

draftsmen are needed every year, That is what 

‘when the man is properly trained.» one of the 
Surest aod sbrtet reads to i Income, In jeter to Mr. 
Gharles W. Morey, President of the Chicago Technical College, Me. 
George W. Hand’ Ansntant to the President of the Chicago and 
Northwestern Railway, writes: 
“Good draftsmen are hard to find and they experience no dificulty 
in obtaining remanerative employment." 

We have 


Short Home-Study Course "*, i; 


ing drafting for 21 years, Our instructors are practical engineers 
They train you with, practical jobs Rates are low... payment 
‘easy. When You enroll, we include a $25 “lifetime” drawing outfit, 


‘We send you without 
The Trial Lesson Idea": S fa til 


obligation at 
son in drafting. We want you to sce what drafting is like 
fant you tolkhow our method of teaching by mal, Our eourss han 
been simplified and perfected through 21 years of teaching experi- 
ance, we want You to judge for youre whether you wi ike 


this fascinating, well-paid work 
We send you also a book 
40-page Book, free! Yiiiresing iactsonthe 
field of drafting. This book gives youln complete outline our courses 
in structural, architectural, electrical and machine drafting, Itin- 
{toduces you to our instructors; tells you what prominent men say 
aout drafting“ where draftemen are employed and at what 
jalarin «Wha a draftman's opportgnitie are It tell 
iow s+ -and why «many of ouf etadente have increased their 
salarica'even belore Anishing: their eourees. 

Most men at the top in engineering started 

as draftamen. "Many of our students who 


YEN months from today you can be an expert 
A zee malig less than $200 
iwancement 


learn drafting in spare time through 
‘Study come to Chicago and secure positions 
at greatly increased salaries as dra n 


= [38 rel) 
‘engineering, construction, railroad, architec- ene 
tural firms, etc. Then . . evenings in the 
college lasso, 


they continue their 


ing of architecture. Many 
we “et ole rise quickly to positions’ paying 
"S390, $400 pet month. Many enter 
thet own bertness Guba bcos cet 
dratamen and exeatives. ‘The ied of prog: 
opened up to them in this way 
really Riles, 


Send Coupon Today 


Thousands of men will succeed in drafting 
this year. Will you be one of them? 


ache inv 
Sod evening courses” 


Opportunities 
in Chicago 


‘mute Blue Boake 


"SES set, 


a Lesson 
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Baa aboratory 
Dent AV EXPERT 


sain Auber oats aay fey We teeny 


om | Pee ee go pace 


sae Perens 


¥65 to 125 aWeek 


‘You can leat very branch of Dental Lab- 
oratory workina few months at my school! 
Grorignromed te, Higdon nm 
fe Platen Crowns, bites ets, You arm toa 

by de bo Gs eacetant 


Sis ear 


Read My FREEOffers 


‘To enourae amitous men and women to 

to Dental Lal ‘work, Twill pay 
rer ad fare Ceo or Det 
End give you a Ia outlt of new 
tind i traments inet charge, pro- 


Und complet i 


H. A. McCARRIE, Director 
‘McCatrie Schools of Mechanical Dentistry 


ere 


Cuslog and complete 


cee the ints Labatny Seteese Taig cary bee to 


me 
a Syeinie 34 
Gene 

SE neeee 


aa 
ELECTRICITY 


ite for FREE Hepa ean 
THE NEW YORK 
ELECTRICAL SCHOOL 


Wen 17 8. Now Ya Cty 


‘Men and Women to 
spaced 
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KEY toa 


PractTICAL UNDERSTANDING 
of ELECTRICITY 


DOLLARS COMI 
1040 PAGES 
12600 ILLUSTRATIONS 
LEATHER BOUND-POCKET Si 


date, quick Ready 
very point clearly 
‘easily under 


Reference. It gives co 
‘on every” et 


Hey wil mae you amir wih may 
Ext, proktable vaggestions. "A practical daly helper, covering 
the cate fel, for both student and professional worker, 


Free Examination _ Handsomely Bound in Flexible 
‘Red Leather 


For the past 40 years eo 
ete fendered va seca 


‘Elgin Prone: 


Theo. Audel & Co., 65 West 23rd St., New York 


send me AUDELS HANDY BOOK OF 


a 
Occupation. 
1 


TEmployed by 
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amon, Flume. Maree $1.09 U, Bev. 
San Bice tad ak sty oe 
Soap Compan 
sua p ba 


i 


5 
if 
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Spek ce ee eee 
“Real Money in | S225 == ae 


the Bank” 


“Think of it, Nell—$460! And 
to think that just a few months 
ago we couldn't save a cent. 

“Remember the night we talked 
it over and you persuaded me to 
tend in that L, 8. coupon? Te 
‘was the best investment we ever 
made. 

“The boss says if I keep on 
showing the same interest in my 
work there will be a still better 
position open for me soon. It 
Certainly does pay to study in 
spare time.” 


‘Thousands of men now know the | Se iis a Uzin Siiacet > OT 
joy of happy, prosperous homes because eae eae 
they let the’ International Correspon- 
dence Schools prepare them in spare 
time for bigger work. 

‘One hour after supper each night, 
spent with the I. C. S. in the quiet of 
your home, will prepare you for the 

wiition you want in the work you like 

it. 

“This is all we ask: Without cost or 
obligat put it up to us to prove 
‘we can help you. 


my 


4 


February, 1925 


Home Protection 


75 xc. 
2 ok, 
Bat 


is a 
$1625 “The Plainsman” Revolver 


Sr 
i 


a 


ata 


est 200 books fra ies Fre 


ERICK J. DRAKE ee 
Tote hitecn Arenas COchreuhes 


Sauer ake a 
TUS See 
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ae - BARBERING 


_i) Now One of the Highest 
Paid Professions 


| *90 to*150 Every Week! 


BE A “WHITE-COLLAR” MAN— 
Earn $90 to $150 a Week—CLEAN Money! 


for Home-Builders | wna's the vse of doing dirty, greasy. 


hard work, when you can NOW make 


to SAVE MONEY | TWickss'much money in a manly pro- 


irshaxiaste;tetiemen gentry | fesion that is CLEAN, profitable and 
z 7 full of opportunities? 


Easy to Learn— MOLER Graduates | 
Quick to Earn! Are Always Busy! 


That's BARBERING MOLER trained Men are 
Te YOut And the lot Praga enea the prerene 


are of i all's thir abate ‘tere MOLER 


expense! You soon step 
‘out as your wun Boss if 


ou wish. in your en 

Shop” which we al 

atladiy Relp you ‘equip. 
‘See the World, 


Too! 


Or: if you preter. we will 
‘tap into ® 

| jot “with geod pay the 
frst ‘you grad 


iMusic Lessons 


‘WITH AN ACCREDITED SCHOOL 


MOLER SYSTEM OF COLLEGES {ot 
30 Branches in United States and Canada 


Pleas and ge, without oben 
my part your Booklet © 


Name 
‘City, Mo, ewe 
‘Grncinnats Ohio _ 
City State 


anes oa a at ere fo for hi sis 


jo MsociTiON OF AMERICA Det @, I) Raweweed Ar, CHAO 


$1000 REWARD 


For the Capture of 
This Man 


ONVICT 6138, escaped from the 
‘State Penitent + 
Charles Condray* a 

$ fe. Bin. Weight 1H1 pounds; I 

light brown; Eyes, gray 

Easy enough 0 idetiy hrm from i 
hotograph and, this description, you 
fay t, Condray took th 


‘dyed his hair, da 


Learn at Home in 
Spare Time 
‘ Finger Prine Detective 
Free Course in 
Secret Service 


epee 
rit Gute 
Sve 
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BIG NOVELTY BARGAIN! 10 Cts. 


The Electrician’s 
Wiring Manual 
By F. E. Sengstock, E. E. 


Contains all the informati 
needed for t 


Eleetric Code. 
Pocket sise—Aexibte Binding 
M8 pp. Price $2.50 
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City 


heat you. Tan bear now aa 
fas arphody HOWE 
i THE MORLEY. 


— = | 
HIGH SCHOOL: 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you lack 
HANDICAPPED Hi Schoot 
‘You cannot attain business of 


FIT YOURSELF FoR A 
BIG FUTURE This course, 
which has been prepared by some of 
America's leading professors, will 

4] broaden your mind, and make you 
kkeen, alert and capable. It {s com- | 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
‘school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIME ONL: 
‘Most people idle away fifty hours 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years, 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 
Check and mail the coupon NOW 
or full particulars and Free Bulletin, 


American School 
Dente 1175, 
rexel Ave. and 58th St.» €hicade 


‘American School 
Drexel Ave. 658th Sc, Chicago 


nferation on the eb! checked 


10 Days’ Trial—5S Years Guarantee 


innate Catto Frew 


THE CLOTHING INDUSTRY 


ly the second 
Bi hates tate 


Sek Fi Bonde Pict hast 


Le TANBON scnoc 


Clear seis’ 


| exardien of what you are doing at present 
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| How New Method Makes Cartooning 


Astonishingly Easy to Learn)/7~% 


Cartoonists earn from $50 to over $250 a week! Why 
don't you make big money in cartooning when new 
method makes it so easy to learn—at home in spare time? 
HOUSANDS who never dreamed they 
[cost make cartoons, can now 
earn big money in this fasci- <F 
nating field. Right at home in your 


some of the big money paid for car 
toons of every description. 

‘And cartooning dees pay enormous 
sroney! Brig ad Fier, 


‘other head-liners earn more 
than the President. A single 
‘eartoon idea can easily mean 
1 splendid life-salary for you. 


The World’ PA 
Metet sd Bast Bying 
Profession 


How could money be earned, 
more pleasantly? A few 
hhours'a day at work that 
sas enjoyable as play— 
and there is almost no 
Timit'to the money that 
‘ean be cared! 

Never before have the 
opportunities in cartoon 
ing been so. man 
week Never tse 


Graduates, of this school are to 
be found in every section of the 


iren tuch a spend Counteys, Read inthe panel what 
to carn big money And they are doing and what th say about 
this raining. 


how poorly you draw now, you cat eas 
find quickly learn to make’ cartoons thr 
this new easy method. 
New Easy Way to Learn 
Cartooning 
It's fun learning to make cartoons this 


Mail Coupon for Free Book 


. Tr cfu “ 
Interesting facts on Cartooning and describes In 


new way. IC ant ikea game, You learn dal hss mo ekg ern 
fat home, yet it i just as if an instpuctor ie te eno, that obligato, 
Stood at’ your elbow. You don't ced to - bs 


You start 


know a thing about cartooning. 
Then you 


WashingtonSchool of Cartooning 
Room 242C, 1113-15th St, N. W., Ws 


BASHSTON, seHooe 


‘When learning to make cartoons is 20 
easy, why shouldn't you too make big ci, 
money and enjoy the fun of cartooning. is 


$25.00 in PRIZES fz tru 


WANTED 


Railway Postal Clerks 
$1600 to $2300 Year 


MEN—BOYS 18 or Over 


‘Steady work. No layoffs. Paid vacations. 
ncn sduciction satmaionts 


Travel—See Your Country 


‘Mail Coupon today—SURE 


front 


ces mesrrruys go MOTEL 
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Build your own 5-Tube Neutrodyne 


from KE LIA DA pats 


BUILD this wonderful S-tube set yourself and save money. 
For $72 you can get the new FADA outfit of Neutrodyne parts, 
complete and guaranteed to be of the finest quality. With it 
you also get the new FADA book, “How to Build a FADA 
Neutrodyne Radio Receiver.” "Thirty pages devoted to 
“trouble shooting.” Also a large picture wiring diagram. 
The price of this book is 75 cents, either at your dealer’s or 
direct from us, but as a special inducement the coupon below 

© will be honored by us (for this month only) in part payment. 


F. A. D, ANDREA INC., 1581 JEROME AVENUE, NEW YORK 


‘This coupon has a 50-cent value— 
. A.D, ANDREA, INC, 1881 JEROME AVENUE, NEW YORK 


Gentlemen: In consideration of the use of this coupon and twenty-five cents enclosed, [) stamps, 
me jeane send me your beak, "How to Build = PADA Newtrodyne Radio Receiver” 


Street Address or R.F.D. = 


(City oe Town oa 


© This seal on o radio or tool advertisement aignises the approval of the INSTITUTE OF STANDARDS. See paxe 33 
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Radio-Frequency Transformers under Test 


By Alexander Senauke, M.E. 


Radio Endineer of the 
Popular Science Institute of Standards 


O. MATTER how well a net is 
N ‘built and how efficient the circuit 
employed, ifthe parts used in the 
act are not up to standard, satiafactory 
Teaults cannot be expected. "Just one de- 
ficent part tx enough to lower the eff 
loney ofa whole set and too much em- 
phasis cannot. be ‘put on. the necesity 
Sremploying high grade units throughout. 
Even the man who is most farailar 
with radio encounters trouble in difer- 
Untiating between good and bad parts and 
fannot locate the particular part or parts 
that are interfering with the efficiency of 
hin receiver. The mere fact that a igh 
Drie is paid for parte does not necessarily 
Indicate thae their value fs hig 
‘Every radio part, us wel as other radio 
and tool products advertised in Porta 
Screven Monty, has passed the rigor 
ous laboratory and practical tests of the 
Popular Science Institute of Standards. 
One ofthe mont interesting of the tests on 
ratlo parts is the test of radio-frequency, 
tranatormers 
Tn. testing untuned radio-frequency, 
transformers much an are Used in m great 
many loop and reflex sets, and the trans- 
formers that are used in iper-heterodyne 
feta, for intermediate frequency ampli 
Cation, we frst give them'a thorough in- 
Spection as to construction. 
‘The next step i to measure the con- 
stantaof primary and secondary windings 


We then incorporate the transformer 
under test into a test circuit and deter~ 
mine its voltage amplification through its 
rated range of frequency. A curve is 


VOLTAGE AMPLIFICATION CURVES 


UNTUNED RADIOFREQUENCY 
aasrommens use wh 


UV-EOTA TORR] 


7K 


iz 


ith frequency (or wave lengths) 
In the case of ordinary radio-requency 
transformers, we study the curve to see 
how nearly the amplification approaches 
that of an ideal transformer that would 
rive uniform amplification for all fre~ 
‘quencies. Our basis of approval is how 
nearly that curve approaches the ideal 

It is a disadvantage of all untuned 
radio-frequency transformers that they 
do not receive all wave lengths equally 
well. ‘Most radio-frequency transformers 
have amplification peaks that make them 
favor stations operating on corresponding 
‘wave lengths. On other wave lengths the 
efficiency is greatly reduced. 

‘The curves illustrated above show how 
‘one transformer that was disapproved 
failed to give any degree of uniformity in 


© 7 
POPULAR SCIENCE 
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Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to haye been approved after test by 
the Popular Science Institute of 
Standards. 


Popular Science Monthly guaran- 
tees ‘article of merchandise 
advertised in its columns. Readers 
who buy products advertised in Pop- 
lular Science Monthly may expect 
that these products will give abso- 
lute satisfaction under normal and 
Proper use. Our readers in buying 
these products are guaranteed this 
satisfaction by Popular Science 


Moaaay, ‘THe PUBLISHERS, 


amplification of wave lengths and how 
‘comparatively slight the variations were 
of an approved transformer. 

In the ease of transformers that are in- 
tended for use in  super-heterodynes, 
similar voltage-amplification curves are 
taken for the entire set and a study is 
then made of these curves to determine 
how well these transformers are matched 
as to characteristics. 

Such transformers, to reeelye our ap- 
proval, must have amplification charac- 
teristics that match within reasonable 
limits. Here, again, we cannot insist on 
fan absolute match that would be impos 
‘sible except in a case where a sot of trans 
formera were specially constructed. In 
addition to the above-mentioned require- 
ment, transformers must show 1 fair do- 
sree of amplification and must be of sound 
mechanical and electrical construction. 

Wherever possible, the conclusions 
from the above tests are corroborated by 
the actual use of the transformer, or set 
of transformers, in radio receiving eit- 
‘cuits for which they are designed 

‘The builders of individual sets or the 
‘manufacturers of complete sets who em- 
ploy radiofrequency transformers, or 
‘other radio parts that are approved by the 
Popular Science Institute of Standards, 


completely organized a bureau as the 
Institute of Standards to test all products 
listed in tool or radio extalogues adver- 
tised in our columns. Only tool and 
radio products specifically advertised in 
Porvtax Sctexce MONTHLY are tested 
and approved by the Institute. 


Send for List of Approved Products 
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Ir Is Wesrtmm: 
“A slight deviation 


ions, however slight, 
intkg mating sf 
each. 


“sa QYNCHIROPHASE 


TRADE MARK 


NTO this masterpiece of design and craftsmanship are 

built the knowledge and experience gained during 
fifteen years by the manufacturer who stands pre-emi- 
nent in the industry. 


° Binocular coils give the Synchrophase a degree of 
selectivity found in no other receiver. Two stages of bal- 

bart ryrtenacae anced tuned radio frequency—the result of exhaustive 
(Sei bet rey} research —are responsible for its unsurpassed sensitivity. 
tl ogee de deal ne Its thorough ease of operation is made possible by the 


e crowding of low 


ed oa S-LF condensers and a volume control giving an un- 


tol of the dye snags . 
tr oe ious boa broken range of six variations of audio amplification. 


- ‘To see the Synchrophase is to appreciate its charm; 
Sheeting fo pian to operate it, is to realize its true excellence. 


fre dental on all the 


te Seopa a aoe Ack your dealer, or write us for literature. 
thet i unevalled in is ie 
pli and ease of dependable 


A.H.GREBE & COMPANY, Inc. 


Van Wyck Blvd., Richmond Hill, N.Y. 
Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


[All Grebe appara is covered by patents erantedand pending. 


THIS COMPANY OWNS AND OPERATES STATION WAHG. 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See pare 33, 


SUMNER N. BLOSSOM, Editor 
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A Sailing Ship without Sails; 
New Wonder of the Seas 


Huge spinning cylinders harness the wind—Inventor plans to 
take strange vessel across the ocean this year 


ROM the wharves at Kiel, Ger- 
many, the schooner Buckau re- 
cently put out to sea, a ship 


without sails or steam." Lib 
ghost ship it moved 


By G. B. Seybold 


had provided a way for one man to 
operate a ship, if need be. 

‘The huge cylinders of the Buckow, he 
explained, were spun by a small engine, 


ships had relegated sailing vessels into 
dim obscurity, immediately challenged 
international attention. Several authori- 
ties, including officials of a great steam- 

‘ship line, pronounced the 


mysteriously through the 
‘water with no. apparent 
means of propulsion. 

‘The astounded specta- 
tors on shore knew that 
the boat was an old 2000- 
ton steel vessel and that 
previously 600, square 
‘yards of canvas had been 
needed to propel her. But 
now ahe was denuded of 
Ml ails, masts, and rig- 
fuing.,Invtead, two ntrange | 
eylinders, resembling 
lant smoke-stucks, rove 
from her deck. But no 
smoke was pouring from 
thom and no engine noise 
was heard. ‘There was no 
chuming of screws. Yet 
the ship plowed its way 
‘through the rough waters 
of the Baltic, and at 
nearly’ twice its former 
speed. 


‘OR several weeks the 

wecret of the strange 
ship with the great towers 
was closely guarded. Peo- 
ple were told only that 
the eraft was equipped 
with a Flettner rotor, a 
new invention, the work 
of Anton Flettner, di- 
rector of the Institute of 
Aerodynamics at Amster- 
dam, Holland. 

When finally the ex- 


invention the most start- 
Jing maritime develop 
ment since Fulton's 
steamboat, Others were 
more skeptical, asking how 
the Buekax would» per- 
form in a heavy sea, and 
are yet to be convinced of 
the value of the invention, 
‘They also pointed out that 
the mont’ that can. be 
claimed for the new ship is 
that it will apply to better 
advantage the power avail- 
for « ship supplied 
sails. It cannot re- 
place, in any case, the 
ship driven by team or 
internal - combustion ¢ 
ines, In the United States 
most experts have adopted 


HE scientific principle 

upon which Doctor 
Flettner based his inven- 
tion has been known for 
nearly three-quarters of a 
century. Briefly, thin in 
that a eylinder revolving 
in a current of wind will 
exert pressure at right 
angles to. the current. 
‘This principle, known as 
the Magnus law, ean be 
‘understood readily by any 
fone who is familiar with 


planation came, the world 
‘gasped in amazement. For 
Doetor Flettner calmly 
‘announced that he had 
returned to the wind as a 
source of energy. He had 
harnessed it in a new way. He had 
developed an invention that may permit 
‘ocean liners to reduce their crews two- 
thirds and save 90 per cent in fuel. He 


‘The Amazing Sailless Rotor Ship at Its Wharf 


and these spinning surfaces, presented to 
the wind, provided a means of propulsion. 
‘This statement, after steamboats, oil- 
driven shivs, and electrically operated 


baseball. ‘The giant eylin- 
ders, or rotors, spinning in 
the "wind, increase air 
pressure on one side and 
suction on the other, just 
‘as the surface of a rapidly 
spinning baseball from the hand of a 
pitcher piles up a difference of pressure 
(nits two sides that deflects the ball into 
4 “curve.” In the ease of the baseball, of 


38 
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course, the equivalent of wind is produced 
by the swift passage of the ball from 
pitcher to catcher. 

Each of the two spinning towers on 
the Buckaw rests on a fixed pivot and 
moves on ball bearings. The towers are 
‘built of sheet iron about one-half an inch 
thick, are 60 feet high and nine feet in 
diameter. Two electric motors of 10 
horsepower each, placed inside the pivots, 
drive the towers. Current for the motors 
is generated by a Diesel engine. The 
total weight of the complete mechanism— 
towers, engine, and motors—is about 
16,000 pounds, just one-fifth the weight 
of the discarded sails and rigging on the 
same ship. 

In propelling a sailing boat, suction, 
rather than pressure, Flettner’ explains, 
is the important factor in producing 
motive power. His aim was to produce 


Anton Fletiner (left), inventor of the salless ship, with Captain Ger- 
hands, commander ofthe Buchauy, on the bridge ofthe veel ot Hambuare 
arbor. Germany. 1Tihe rudder wel waniary peopalee of 

‘The three-bladed rudder is wid to enable the ship to be barned aruod 
{ts own length. 3-Side view of the mip. ach o the towering eylicers 


‘ylinder. spinning in the wt 
tir pesaure on one side ad suction on the other diving the ship mortally 


artificially, by means of the revolving 
towers, a greater suction power than that 
produced on the vessel equipped’ with 
sails 

When wind strikes a sail, it divides 
‘equally, and in this division there results 
what is called a circular current. This 
works with the original current of wind 
ide of the sail and against it on 


the other side. On the side where the 
current whirling around the sail is added 


to the original eurrent, suction or pulling 
force is created, while on the other side 
the clashing of the two currents results in 
a pressure or pushing force. Of the two 
forees, suction is the greater factor in 
making the boat move forward. 

The revolving eylinders on the sailless 
boat impel it on exactly the same prin- 
ciple as sails do, but more effectively, itis 
claimed, because a greater suction power 


pioming. the combined forces increase the premure on he 
‘rease It on the other, on ia figure D. deving the ship forward. in. the 
‘Erection indicated ‘by the horirontal arrow within. the 


haded ieee 


is produced. As the wind hits one of the 
rotating towers from the side, one side of 
the eylindrieal surface naturally is moving 
with the wind, and the other is going 
against it. ‘There is very little frletion 
fon the side where the surface goes with 
the wind, and much frietion on the other 
side. 

‘The wind chooses the easier pathway, 
avoiding the side producing frietion, and 
most of it goes in the direction in which 
the cylinder originally was traveling 
Because the moving cylinder offers less 
resistance than a rigid sail, the wind, 
whirling around the cylinder, produces a 
much greater circular current than is 
created around a sail. ‘Thus the suction, 
is greatly increased, the inventor asserts, 
and the boat moves more swiftly than 
fone with sails. 
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Henry Ford Says, 
“There Is Always Room for More” 


A surprising solution of traffic congestion as depicted by the 
maker of more than 10,000,000 automobiles—What Ford thinks 


about the future of “flivver”’ 


Ale. * 


every twelve seconds: 


airplanes—How he directs 


the world’s most amazing industry without an office 


SHORT time after Dr. Hugo 
Eekener had piloted the ZR-3 
(Los Angeles) neross the Atlantic, 
fand had seen it stowed safely away in its 
hangar at Lakehurst, N. J., he visited the 
plants of the Ford Motor Company near 
Detroit, Mich. 
While he chatted with Henry Ford 
there, the conversation naturally enough 
ered around to aviation. 
ve never made a flight in an air- 
plane," Mr. Ford said, “and I don't know 
that I'm particularly anxious to. I would, 
though, like to take a trip in a dirigible. 
Bring one out here some time, won't you, 
Doetor Eekener, and give me a ride?" 
“T should be glad to, Mr. Ford,” re- 
plied the other; “but it' would be impos 
sible Janding—you have no 


ight," nodded Mr. Ford re- 
fectively; “we haven't.” He turned in- 
atantly to one of his engineers who hap- 
pened to be present. "You might get in 
touch with the Navy Department to- 
morrow," he suggested, ‘and get the 
specifieations for a mooring-mast. We 
‘ought to have one here. 

‘The mooring-mast is now being erected 
on the airplane landing-field near the Ford 
Experimental Laboratory at Dearborn. 


The First and the 
‘Ten Millionth 
lenny Fond te 


By Raymond J. Brown 


I mention this incident because it illus 
trates aptly, I think, not only Henry 
Ford's characteristic way of doing things, 
bbut also a phase of his vast enterprises 
that probably i not clear in the popular 


"THE building of that mooring-mast is 
not an expression of a sudden whim 
of Henry Ford. His wish to make a flight 
in a dirigible—probably uttered only half 
seriously—ia_only remotely connected 
with the erection of the mast, which ia 
being put up because it has a definite, 
specific use to serve in the Ford 
organization. Dirigibles are driven by 
motors, and’ the production of motors 
and their development is the prime pur- 
pose of the Ford Motor Company. 

In other words, Henry Ford is only in. 
cidentally a manufacturer of automo- 
biles; his real business is the manufacture 
of motore. That the principal business of 
his company now is placing motors in 
automobiles is explained entirely by the 
fact that it is in automobiles that the 
motor finds its widest present-day use. 
Some day, motors may be required in 
great numbers for other purposes. For 
that day the Ford organization even now 
is preparing. 


That is why a mooring-mast for dirig- 
bles is being erected at Dearborn, ‘That 
is why there is already an airplane land- 
ing-feld there, ‘That is why you'll find in 
the Ford Experimental Laboratory an all- 
metal speed boat, equipped with a 1000- 
horsepower motor, and like no other bout 
in the world. ‘That is why, all about this 
boat, you will find automobiles, motors, 
and ‘motor parts of many types and 
makes, constantly being studied and 
tested, "That is why Henry Ford hus 
placed on the Great Lakes two motor- 
driven freighters that are among, the 
largest boats that ply the waters. ‘That 
is why in the offices of the experimental 
Iaboratory—the closest thing to » head- 
quarters that Henry Ford himself has— 
you will find. virtually nothing that is not 
directly connected with motors—modela 
of motors, plans of motors, sectional 
drawings of motors, maps showing the 
location of the Ford iron mines, the Ford 
coal mines, the Ford forests, whence are 
taken the raw materials from which are 
to be fashioned —motors. 


ST HE Fora Motor Company hus set out 
to know and understand what the 
motor will do under all circumstances, 
under every conceivable condition of use; 
to learn, in short, what must be done to 


make the perfect’ motor for any purpose 
for which mankind will require it. Every- 
thing else in the almost unbelievably vast 
Ford organization is secondary 

The ubiquitous Ford ear is only 


form in which the idea behind the F 
enterprises takes expression. ‘The im- 
mense volume of business done by the 
Ford Motor Company every year and the 
profits resulting therefrom are, 
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in a sense, only by-products of the effort 
that more than 150,000 Ford employees 
all over the world are making to perfect 
the motor. Henry Ford himself made 
that statement to me recently at Dear 
born. 


NTO that effort is poured a wealth of 
natural resources—mine products, for- 
fest products, farm products—a wealth of 
technical skill, and the accumulated re- 
sults of the labor of many men in many 
diverse branches of science. These and 
the factories, railroad, and shipping lines, 
assembly plants and sales agencies, offices 
and laboratories, all the great enterprises 
that are necessary to the operation of the 
Ford Motor Company, Henry Ford has 
‘welded into an organization that stretches 
to the ends of the earth, and yet remains 
compact, mobile; marvel and a miracle 
of efficiency. 

Coal and iron from the Ford mines in 
Kentucky, West Virginia, and Michigan, 
‘and timber from the Ford forests on the 
upper Michigan peninsula, are rushed in 
Ford ships and over the Ford railroad 
(the D. T. & I.) literally to be hurled into 
the indescribably huge Ford plants abo 
Detroit, where they are transformed wit 
bewildering speed into finished motor 
and tractors that move away 
‘own power, or into motor-gar-p 


for shipment tothe assermbly 
this country ay . 

It may give you a noion of the Yplerity. 
with which things aj mplisRed in 


en I say that 80 
fder-block casting 


Fy at River Rouge 


these Detroit pla 
minutes after 

from the Ford fo 
the world’s largest, 
by the way, where 
1900 tons of iron 
fare poured a day— 
enters the world- 
famous “Ford fac. 
tory” at Highland 
Park, it is in a 


plete 
power plant, tested 
and passed, ready to 
be made part of a 
chassis and driven 
away. As a stunt, 
for the entertain- 
ment of the Prince 
of Wales when he 
visited the Ford 
plants recently, a 
Ford car was com- 
pletely assembled in 
26 minutes! 

Such things are 
made possible only 
by the magic of 
efficiency and or- 
ganization, exemph- 
fied here in three 
ways: 

First, each man— 
and there are about 
100,000 who work in 
the’ Ford plants at 
Detroit—has one job to do and no more. 
It may be only inserting and tightening a 
single bole in a cylinder head, or it may be 
giving the final inspection to a finished 
car. He does that one job, and no other; 
hhis neighbor's job is none of his concern, 
nor does he attempt to make it any. 

‘Second, by an amazing and bewildering 
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system of conveyors, each man’s work is 
brought to him, remains with him just 
ong enough for him to complete it, and 
then is carried on to the man who per- 
forms the next step in the manufacturing 
process. Some jobs, of course, take more 
Hime than others, but the movements of 
the conveyors synchronize perfectly with 
the movements of the worker, who is 
never hurried and never left idle; his 
work is always before him when he is 

‘away from him when he has 


‘The third phase of the system is the 
practice of completing each individual 
operation of manufacture in one place— 
making each Ford plant in effect a great 
number of little factories. ‘Thus, if a part 
had to be cut to size, machined, painted, 
tipped with wood, covered with leather 
and crated for shipment, the various 
operations would not be performed in a 
central machine-shop, a central wood- 
working shop, and so on. The unit 
making the part would have its own 


machineshop, its en paint-shop, its 
‘The time and 

by sigh medpods, the waste 

tion that thhy eliminate ex- 

melas why every day 


from the Highland Park 
‘cars and parts the equiv~ 


Probably a picture of the immensity of 
the results achieved by the Ford origaniza- 
tion can be given in no better way than 


‘The Last Step in Making a Ford Car—Fitting the Body 
Each of the 109,000 men who work in the 


by a comparison. When, about six 
months ago, Henry Ford turned out his 
10 millionth automobile, he had made 
available for the world a total of about 
220,000,000 horsepower, or 76 times the 
potential power of Niagara Falls; 10 
times the total hydroelectric power that 
thas been developed throughout the worl 
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almost 25 times the total available elec 
trie power of the United States! 

And this he has done by means of a 
machine, whieh, pound for pound, is 
Produced more cheaply than any other 
similar machine in the world. A Ford 
touring-ear costs 20 cents a pound, fiir 
ished, while a bicycle costs about a dollar, 
a locomotive something between 50 cents 
and a dollar. 


WHICH leads, naturally enough, toa 
consideration of another amazing 
phase of the Ford way of doing things, 
At least three times Henry Ford hus made 
tthe price of Ford cars exactly the cost of 
producing them. And on this basis he 
hhas sold them at a profit! Impossible? 
Not at all, for the profit came, not 
through some clever scheme of financing, 
‘but through wider application of new dis- 
coveries of science to manufacturing 
methods. 

Examples of the way applied science has 
contributed to the lowering of Ford 
manufacturing costs with consequent, 
benefit to the consumer are to be seen in 
every corner of the Ford factories; no- 
where, though, on such a gigantic seale 
as in the marvelous plant at River Rouge, 
Mich., where are taken the first steps in 
making the products of natur 
ing, useful motors, 

T am exaggerating only sl 


intly, for 
example, when T say that from the tower- 
ing chimneys of this huge unit in the Ford 


scheme there issues no smoke. ‘Ten 
thousand tons of coal are burned here 
hours, yet there is no smoke, 
se certain constituents of the 

coal, which ordinar= 
ily are wasted in ine 
dustrial — furnaces 
‘and pour forth from 
the chimneys as 
smoke, here are 
transformed into a 
variety of useful 
products to be used 
at the plant or sold 
outside. 

‘There are, for in« 
stance, 55,000 
Pounds of ammo- 
nium sulphate, a 
valuable fertilizer, 


Why? Be 


produced here daily; 
17,000 gallons of 
benzol, 


an efficient 

22,000 
useful 
in rond construction 
or for other pur- 
poses; 12,000,000 
cubic feet of xas, of 
which 2,000,000 ‘ure 
sold to the City of 
Detroit; light oil 
also — all products 
derived from what 


harming the effi- 
ciency of the eoal as 
fuel, for there remains carbon in the form 
of coke to be used in the blast furnaces 
and sold to employees that their domestic 
fuel bills may be reduced. 
Carbon-monoxide gas, waste product 
of the blast furnaces, is piped to the power 
house, to be burned with the pulverized 
coal used there, with a consequent in- 
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crease in the thermal efficiency of the 
latter. About 250 tons of coal are 
‘burned here every day to produce 60,000 
Kilowatts in electric power; and only 
from three to five wheelbarrows of ashes 
result! 

‘The firing-room in this plant is as 
lean as the operating-room in a hospital, 
‘and the firemen and other operators dress 
in suits of spotless white and keep them so. 
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So, of course, the cement mill was kept 
clean thenceforth. Everything that Henry 
Ford wishes done is done in just that way 


‘virtually ‘all the ideas, 4 
spectacular accomplish 


2» 


Ihappen to supply the most con 
ho issue an 

rely talks the 
sutenants in 

t detached manner im- 


lea in fullWetail; then it is put into 
automatically almost, It may bea 
‘of manufacturing or merchandis- 
icy that involves millions of dol- 


From Castings to Auto Engines 


Eighty. minutes after « 


made the company 
remarkable since its 
inception. 

In fact, the most 
amazing thing about 
the more than amaz- 
ing Ford Motor Com- 
pany undoubtedly is 
Henry Ford himself. 

Here is a man, 
head of one of the 
vastest manufactur 
ing enterprises ever 


Rouge 


the World's Largest 


lars; that 
it into force. 
Perhaps it may strike you as anomalous 
that the man who is at the head of such w 
marvelous example of xystem and effie 
hh man and each machina 


Js usual method of putting 


apparently be so unsys 
tematic that he does not even keep office 
hours, 


A870 that, let us see. In tying him 
self down to no settled routine, in 


‘River’ Rouge enters the famous Ford factory st Highland Park. 
Detreit, it is converted into m complete power plant, texted, wad 
‘paod. ready to be made pert of a chamin and driven away. This 
‘ew inthe Highland Park plant shows the machinery that handles 
‘cstings."These tnunt be exactly alike in order to ft any Font ear 


launched, generally 
believed ‘to be the 
richest man in the 
world; possibly the 


appointing no definite place where he may 
be found at stated hours, Henry Ford is 
merely carrying out with regard to him- 
self the same principles of efficiency that 


‘THERE is a cement. mill, too, where 
the slag from the iron ore—wasted 
ordinarily —is utilized in the manufacture 
of 3500 barrels of cement a day. If you 
know of the dust and dirt that usually 
accompany the manufacture of cement, 
you will be astonished at this mill, for 
everything about it is as clean, almost, as 
the firing-room just spoken of, 

‘There was a time when it was not, how- 
ever. ‘That was when the mill was new— 
before Henry Ford had seen it in opera- 
tion. After his first inspection, though, 
he did something that was quite unusual 
for him—he issued the following per- 
emptory order: 

“If that cement mill can't be kept 
clean,” he said in effect, “close it up!” 


richest man of all 
time; yet he has no office—none that he 
‘occupies regularly, at any rate. When he 
requires a desk to work at, he goes to his 
experimental laboratory ‘at Dearborn, 
one of the least pretentious of his plants, 
and sits down at any desk, any table, oF 
any drafting-board that happens to’ be 
‘unoccupied. If there is no desk or table 
available, he is content to sit down where 
he can and use his knees for a desk. They 
tell me that he perched himself on a radi- 
ator recently while he chatted with the 
Prince of Wales. 

He dictates and signs his letters and 
checks “‘on the fly," wherever they hap- 
pen to be brought to him—against a brick 
wall, the hood of an automobile, or the 
stator of an electrie generator, if any of 


are in force in his factories. ‘There, re- 
member, each man has one job, and no 
more. 

Henry Ford, too, has one job and no 
‘more—to manage, direct, and operate the 
Ford Motor Company.’ ‘To accomplish 
his job he cannot remain in one place; he 
must “circulate.” ‘That is his own word; 
hhe has used it frequently in deseribing the 
functions of an executive. 

He does not believe that executives 
should have headquarters to which the 
men under them may bring-their problems 
for solution. He belioves rather that ex- 
ecutives should move about emong the 
‘men, where they ean be on hand when a 
problem arises. Consequently, all execu 
tives in the Ford plants “efreulate”— 


(Continsed on pose 119) 


thine, A elinder 


tabeeriber ia absent 


By Truman Stevens 


RECENTLY invented machine 

performs in a way that is positively 

uncanny. a variety of tasks ordi- 
narily accomplished only by human 
hands and brains. 

Tt will take dictation like a stenog- 
rapher. It will serve us secretary of a 
meeting or office conference. It will 
sanawer the telephone in the absence of the 
subscriber, report his absence to the 
caller, and take a message that it will 
repeat to the subseriber on his return, It 
will record perfectly a telephone conver- 
ation from both ends, no matter how far 
separated, 

Tt can be used as w dietograph in erim- 


Talks to 


or other investigations, Tt 
can be hooked up toa radio 
receiver so that it will record 
automatically stock-market 


phampleying end. 
cal records, or th 
dictating machi 
found in many offices. Like 
both of these devices, 
the new machine re- 
cords conversations on 
a wax cylindrical rec- 
ord. Unlike them, 
however, the record 
ing is accomplished not 
mechanically, but elec- 
trically, the’ sound vi- 
brations of the voice being transformed 
{into electrical currents in a sort of minia- 
ture radio transmitter, containing a 
vacuum tube and a complicated series of 
inductances. 

These messages then are imprinted on 
the record, and are reproduced for the 
hearer by the usual phonographic process. 
‘Through the electrical system of recording 
an excellent quality of reproduction is 
attained, the listener hearing the true in- 
flection and tones of the speaker's voice. 
Also it permits the use of a supersensitive 
microphone, which enables the user to 
ive dictation in an ordinary conversa- 
tional tone from 20 feet or more away, 
‘and also causes the machine, when it is 
uused for that purpose, to record every 
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This Automatic Secretary 


Callers 


Amazing New Office Machine Interviews 
Callers and Answers Phone Calls 


‘word of a conversation in which several 

persons are taking part, no matter in what 
they are situated. 

wiliary apparatus a mag- 


uotatlons oF similar broadeast azine of feengfe may be installed in the 
messages at the proper time. It ‘ine st when the end of one is 
can be put to any op all offthese ed, the foxt automatically starts ro- 
luses, or to any otifers thft the ing, thug permitting dictation to be 


The device may be operated for any of 
its many uses by either electriclighting 
current or by a storage battery or dry 
cells like a radio set. 


WIEN the device is employed as a 
telephone operator, a message suit~ 
able for transmission to telephone eallers 
during the absence of the subscriber is im- 
printed on a small auxiliary record at the 
left of the large wax cylinder. When a 
caller obtains the subscriber's number, in 
the absence of the latter, this little record 
is set in motion by the current operating 
the telephone bell, and the caller hears 
something to the following effect: 

“This is the office of Smith & Co, There 
is no one here at present, but you may 
eave a message, or you may call again at 
2.30 if you prefer.” 

Immediately after the delivery of this 
message, the machine is roady to record 
any message the caller may desire to give. 

Used as the recorder of a telephone 
conversation, the machine starts working. 
automatically the instant the eall is put 
through, and imprints on the record 
every word uttered by either party. 
Brokers and others to whom repudiation 
of a telephoned order by a customer 
‘might mean a large financial loss, would 
find permanent records of their conversa 

ions of especial value. 


WHY I READ POPULAR SCIENCE 


"UNTIL 1 found Porvian Scumsex 
MosTuty, Lrarely knew what to 
do with my evenings 
cently wrote. “I was just plain bored. 
“But now, with a pipe, a pair of 
slippers, and Porviar SctNce, Thave 
‘0 evenings of freedom from monotony 
fat my command every moath. Your 
‘magagine interests me, inspires me, 
and gives me alot of valuable informa- 
tion. Tt arouses my curiosity and keeps 
my spirit adventurous, bucks me up 
‘when Tam blue, and gives me the urge 
to do new and unusual things. I 
couldn't get along without reading 


A Prize Contest Announcement 


‘Thousands of such enthusiastic trib 
utes have been received by Porutar 
SCIENCE MONTHLY from its readers. 
Few, however, have condensed their 
»preciation into such a short letter. 
Why don’t you try it? 

What do you like most about the 
magazine? “What features hit you 
hardest? Why do you like them? 
How has the magazine helped you? 
Point out, if you wish, specific short- 
cuts and ideas in this or in any other 
number you have made use of. You 
‘may base your letter upon the contents 
of this issue or on the many numbers 


you have 


MONTHLY 


read and remembered. 

For the best letter of not more than 
1250 words, we offer the following prizes: 
$10, first prize; $5, second prize, and 
31 each for the 10 next best letters. 
Competition closes March 10. Ai 
nouncement of the prize-winners wi'l 
appear in the June issue, A Board of 
Editors will be judges of the contest 

Contributions to this contest eannot 
be returned unless accompanied by a 
self-addressed, stamped envelope. 

Address The Editor, Porvtar 
ScleNce Montuty, 250 Fourth Ave- 
nue, New York City. 
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She 
the world with their successful performances, 
England has been testing out its frst winged 


known os the" Cuberoo™ Blackburn 
Napier, recently completed a successful test 
‘ight near Hull, England. ‘Drvenby ge 
Leeyinder Napier moter of 1000 hore. 


Tecan ceey and lauach trom the it 
St a battleship a fullsized naval torpedo 


Sky Superdreadnaught 
to Guard England 


arent alo 
ibs, a8 well 


.dous 
inaction phe small photogrepl shows its 

compared with a group of men who 
ive Gund oer 


wing. 
‘The plane is 54 feet long, 20 feet high, and 
its wing span is 88 feet. 
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SRANSHITTED camERA 


Pe © 


SS.CTLINDER MogULATOR 


POPULAR SCIENCE MONTHLY 


TRANSMITTING ANTENNA 


WALES 


yg 


ATLANTIC 
‘APPROXIMATELY 3000 
STANDARD HIGH POWER 
TRANSMITTING 
‘APPARATUS 


AUTOMATIC. 
SIGNALING RELAYS 


Radio Photos Cross the Sea 


The news in — is rs over thgiss thousands of miles 


by the latest 
a 


By Robert E. Martin 
ADIO transmission is too 
remarked Owen D. Young, chair 
/ ‘man of the board of directors of 
the Radio Corporation of America and 
the General Electric Company about a 
year ago, “I am tired of this dot-and- 
ash business. I want to see the time 
‘come when an operator will press a key 
and—zip! the first page of the London 
‘Timea will be reproduced im New York.” 
From this suggestion has sprung what 
js probably the most amazing develop- 
nent that has come in the radio art since 
the beginning of broudeasting—wireless 
transmission of pletures more than 3000 
miles acroas the Atlantic from England 
to the United States. The “sip” stage 
hhas not yet been reached. ‘The fat page 
of a newspaper cannot be sent aver the 
‘ocean in a flash, But a photograph or 
other picture, or printed matter not too 
large in size to be accommodated by the 
tranmitting and receiving apparatus 
‘that has been developed, can be sent 
across the ocean in about 30 minutes, the 
‘time it takes in ordinary radio practice to 
transmit 600 words by the dot-and-dash 
method. 


RADIO Corporation engineers, headed 
by Capt. Richard H. Ranger, are 
responsible for this new wonder in radio, 
which in time may revolutionize the pres. 
Cent system of transmitting: messages. 

In one important particular, at least, 
the engineers who designed the radio 
ture transmitting and receiving apparatus 
have departed from the methods used in 
the past to transmit pictures through a 
distance. Where most previous success- 
ful systems have printed the received 
pictures only by means of light rays, in 
the new method of reception, not only is 
each picture reproduced photographi- 
cally, but an additional picture is inked in 
imuitaneously by an electrically  con- 
trolled fountain pen that moves in wavy 
Tines in accordance with the electrical 


les 


ct fwn pictures, which are 
visibly, ‘were’ Intended. at fret 
Jy as a check on the photographic 
reception process, which takes place 
within @ special camera. It happened, 
though, that the pen-and-ink pictures 
presented such an odd and pleasing effect, 
that the engineers concentrated their 
efforts on this method of reproduction. 

In transmission, a photograph of the 
matter to be sent’ is made on a positive 
film. ‘This is placed on a glass cylinder, 


‘of the length of the cylinder, and 
after each journey of the ray, the cylinder 
in revolved a minute distance. Eventu- 


CyuNDER On 
BicTURES ane 


ier acedeafions 


ally the whole film is traversed by the 
Tight. 

‘As the ray insues from the film, it passes 
into a photo-lectric cell. The ‘intensity 
of the ray, of course, varies as it penetrates 
dark or light portions of the film, and 
these variations produce corresponding, 
variations in the electrical impulses that 
issue from the photo-lectric cell. ‘Thun 
light waves are transformed into electrical 
waves, which, amplified by vacuum tubes, 
may be transmitted by radio. 


T THE receiving end these electrical 

impulses are led through an amplify- 
ing device to the reproducing apparatus 
pictured on these pages. ‘The amplified 
radio waves there operate an electrically 
controlled lever connected with a foun- 
tain pen. Each pulse of current causes 


TRANSMIT Ne AND 


IZING SPEEDS 


> 


RY 


TED PICTURE 
Woke Inn PICTURE 1S 
BEING MADE’ 


‘The Machine that Turns Radio Waves into Pictures 


‘Here ie the remartable secciving eppereten 
{hat translates Fado phctogreph sgnais smal 
‘uaneouly into photographic negatives ant pen: 


‘and ink reproductions of the original trans- 
‘mitted pictures. Its perfection makes it por 
Sie to! dach pictorial news across the ether 
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‘STANDARD VACUUM- 
TUBE AMPLIFIER IN 
RECEIVING BUILDING 


the rao w 


RIVERHEAD 
LONG ISLAND 
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oe >| SPECTAURADIO: 
BPPPLFER | PHOTOGRAPRIC 
RECEIVERS, 


) | execrro= 
MAGNET 


a4 \ 


LAND LINES-70 MILES — 
nosis NCENTRAL RADIO OFICE 


While these Ii 


ke on the surface 
of 4 paper wound 
about a eylinder that, 
is the same size as, 
and revolves syn- 
chronously with, the 
eylinder ut the trans- 
mitting end. 


INCE the move- 
ments of the pon 
correspond with the 
original light waves 
that) passed through 
namitting film, 

d pleture is 
ally an exnet d= 


mitted. 
exact duplicate, for 
the reason that the 
pen tracing the re- 
ceived picture moves 
in wavy lines. ‘These 
are caused by a trans- 
mission method that 
Captain Ranger de- 
vised, Instead of 
transmitting continu 
ously, he has included in the sending ap- 
piiratus a sort of trap where the elect 
impulses are stored up until they reach a 
certain strength, at whieh they automatic 
ally become short-cireuited and dise 

‘The result is that the recording pen m 
not in a continuous line, but in a series of 
"dots" and “dashes.” ‘The wavy effect 
produced thereby ix rather attractive 
and unusual, 


Photograph of President Coolidgr vent. by 
‘wie rom Cleveland, Ohio. to New York 


‘oduetions are be= 
formed, a camera 
installed in the 
ceiving apparatus 
a photograph 
transmitted 


of the 
picture 
At about the sa 
time that pictures 
‘were crossing the Ate 
lantic on the wings of 
the ether, C. Francis, 
Jenkins, of Washing 
ton, D.'C., was deme 
onstrating publicly 
his system of radio 
picture transmi 
ribed in stages of 
development in 
1ENCH 

May, 
1924, 


je prineipl 
evised by the 
Radio Corporation, 
but reproduces the 
transmitted picture 
ax a photograph, not 


as a pen-and-ink drawing. 
Ta tha Labersiony ‘Then, of course, there ix the method of 
Thelaborstory soparatua used transmission over wires, de- 


veloped a few m 
of the 
7 


mths ago by engineers 
American Te & 
raph Compa ve 
Electric: Con 
‘also can be adapted 
Descriptions of this me 
‘od were published in the 
‘August and October 
fasues of last 
‘OPULAR. SCIENCE, 
Monti 
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AIRPLANES OBSERVING HITS ~S 
FROM THE I4-INCH GUNS OF THE 
BATTLESHIP TEXAS. 
(LATER, AIRPLANES BOMBED Grey lestir. TEXAS, 
THE WASHINGTON FROM ae 
THE AIR) \ INGTOT 
aE ~ WASHINGTON 
DOWN 
NOTE ONE SHELL 
EXPLODING 
} SHORT OF ITS MARK| 
THES 30,000,000 WASHINGTON ANOTHER CAN BE 
HIT BY A BIGSHELL. BELOW: ) EN BURSTING ON 
AIRPLANE VIEW OF THE HULL L We WASHI Ky 
SHOMUY BEFORE SINKING oecn 


The Sinking of a $30,000,000 Dreadnaught 


of the recent sinking of Uncle Sam's 

$80,000,000 dreadnaught Washington 
off Cape Hatteras, after a terrige four- 
day bombardment by air and by sea, we 
have a vivid picture of a war that knows 
nno truce: the never-ceasing rivalry be- 
‘tween offenc've weapon and defensive 
structure. 

Military science tolerates the superior- 
ity of neither one. The moment bombs 
and shells can sink a ship or wreck a fort, 
then every expert flings himself upon the 
problem of defense. The minute armor 
defeats the hail of steel hurled against it, 


I: THESE spectacular photographs 


our military brains fly back to the prob- 
lem of offense. 

So it was with the Washingion, which, 
by the Limitation of Armament Treaty, 
we were obligated to destroy. 

“Our chance to prove we're right!” 
cried the gunnery experts and naval con- 
structors in unison. Who won? Even the 
experts cannot say. For though the 
great ship finally sank, her sides sieved by 
I4-inch shells, the story might have been 
different had a crew been aboard. At 
Jutland ships fought on and won despite 
‘shot-holes and leaks. 

‘The human aspect of this picture must 


not be misunderstood. The old horror 
of a raking fire that turned the war-ship's 
deck into a shambles no longer exists, 
‘The modern man-of-war drives into action 
with not a man in sight. Captain, gun- 
nery officer, and navigator stand in their 
little conning tower. Through slits in 
18-inch armor they watch the battle's 
progress. Through a score of telephones 
‘they direct the complex machinery of their 
swiftly moving ship. A direct hit from an 
aerial bomb would destroy this conning 
‘tower. At once the whole control would be 
taken up by a substitute command group 
in one of the heavily armored turrets. 
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How Fast Can YOU Think? 


An expert tells how to score your mental ability by useful 
and fascinating tests that you can try on yourself 


By Donald A. Laird, Ph.D. 


‘UST how bright are you? I don't 
‘mean, ““How much do you know: 
because there is a difference. A filled 

fountain pen contains more liquid than 

an empty hogshead, but its capacity is 
not the same. How is your eapacity for 
knowledge—your native ine 

telligence that you have ine 

herted from your parents, ax 

‘opposed to the store of facts 

that your brain contains as a 

result of your schooling, your 

work, your reading, and your 
association with your fellows? 

Tam going to show you 
how you can test yourself, 


Dr. J. MeKeen Cattell, and others i 


were given to the 
‘employees of a contractor who wanted to 
‘use them in selecting the 


‘man who got a higher score 
‘on the tests than the average 
physician had made! He was 
promptly transferred to a 
higher position that had been 
difficult to fil, Here the man 


and see. 

‘The tests you will find here 
tare the kind given to college 
students, to determine their 
‘mental abilities. ‘They are an 
accurate measure of general 
intelligenco—a_ quality that 
no amount of study will 
hupplys a quality that the 
abore’, the mechanic, or the 
clerk who has not been 
through high school, or even 
grammar school, is quite as likely to p 
ess as the man who has earned a col- 
loge doxroe. 

‘To know the measure of your own in- 
telligence in highly important to you, and 
highly useful, “Tt may show you, for ex 
ample, that you are in the wrong job; 
that you are wasting your time in some 
‘occupation below your abilities, or that 
you are attempting to make your way in a 
business or profession that is beyond 
your powers. 

‘How logical is your thinking? The 
word elbow indicates a part of the arm 
chimney isn part of s house. Of what is a 
‘speedometer « part? While some one times, 
you, eall out the thing of which each of 
the ‘words listed below is a part. Take 
the words in their order, skipping none. 

‘Are you being timed? " Ready. Got 


leaf afternoon Germany 
nail joor week 
quart tooth chimes 
Board casters Chicago 
tire beak Paper 


If you completed this test in 28 seconds, 
you ‘are up to the average of college 
students, If you did it in less, you are 
brighter than the average college student. 

Tt may seem strange to you that a 
simple test such as this—taking which is 
‘un exercise quite as fascinating as working 
the cross-word puzzles that are so popular 
now—should supply a reliable index to 
your intellectual powers. ‘These tests, 
‘though, are not so simple as they may 
seem, ' They were devised by leading 
Peychologists—by Dr. Alfred Binet in 
France, and by Dr. Henry H. Goddard, 


takes you to do this: 


which has received newspaper 
= We are assured 

honesty of the man in this particular 
———, but the honesty of the ———— 
is open to serious. 


A college student will fill in these 
blanks in three minutes. Many persons 


‘was happier, because his new 
work permitted him to use 
more of his abilities, and be- 
‘cause he no longer had to 
fool around at work that 
‘was not the right Kind for 
him, 

‘What is your range of ine 
formation? Put a crom be- 
fore each of the words in this 
list that you understand: 


A college student will have 16 crones 

‘Some of the funniest things imaginable 
are written in these tests at times. One 
college student, for example, said that 
Mark Twain was a steamboat; another 
that a revenue cutter was used on a mille 
ing machine. Another was working on a 
teat in which the problem was to draw in 
With a pencil the missing parts of several 
pictures. One of the pictures was a pig, 
with the tail missing, and the student 
drew horns on the pig's head! I have 
found other students who were unable 
to detect that the eye wax missing in a 
picture of a woman's face. 

‘All of which is only another indication 
‘of what I suid before—that going to col- 
lege does not supply brains. Abraham 
Lincoln and Edison never went to col- 
lege, but that they possessed intelligence 
nobody would deny. 

How ure you on numbers? Maybe 
accounting of some similar line of work is 
Your forte. Try the following test, to see 
whether you have a natural aptitude 
{or figures. While some one times you, 
cheek each group that contains a number 
6.. The average college student can do 
this in 40 seconds. If you can better this 
time appreciably, it is a sign that you 
probably have a “good head for figures.” 

(Contnacd on pate 156 
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{6 Sunken Riches Lure 


Amazing New Deep-Sea Armor Revives 


loor 


shown above is one of these new 

devices invented by Capt. Charis 
tison of Norfolk, Va. Lowered 

Tome fosting bar 

sea Boor, where the 


The eater depth pomible hereto: 
fore “has been about 200 


worm naet dices Mechanical Claws Grapple for a Fortune 

to recover the $5,000,000 that went down with the With this spparatus—a combins- English frigate tino, which sank 
Lusitania, and now lies in 285 feet of water? The Son grasper and sand ‘sucker — off the ‘northern cost of “the 
inventor ‘of working 1000 feet under Baitish ‘are at- Netherlands in 1797 with acargo of 
sea, Notice how the diver is lowered by a crane 


EEmpting to salvage the famous gold estimated at about $3,000,000 
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Modern Adventurers 


A Mechanical Sea Monster 


Picture this weird steel monster groping in 
the murky depth off the coast of Scotland in 
search of the fabulous treasures that’ went 
down with the Spanish Armada. more than 
three centuries ago, Then you will have a real 


How Divers Salvaged $30,000,000 from Laurentic Sidencnssee Ta seiner eo heey ak 
The recent dramatic success of wreck of the Wart liner Merida. ‘a man would be unable to move with it on 
divers in recovering a golden cargo Which went down in a collision off land. "It is electrically operated throughout. 
worth $30,000,000 from the wreck the Virginia capes in 1911. They are Notice particularly the’ claws that’ have 
ofthe Laurentic, sunk by a subma- at work to recover her cargo of gold, the power of the combined grip of 100 men 


Fine offthe northern Coastof Ireland silver, and jewels —a prize estimated 
in 1917, has spurred other adven- at from $2,000,000 to $5,000,000. The 
turers to seek ‘of the sea's above illustration shows how divers 
‘treasures, " Only a few weeks ago, worked on the hulll of the Laurentic, 
four young Americans located the which sank in 90 feet of water 


Remains under Sea Four Hours 


" o It is claimed that four men can remain under the 
Washing Gold from the Ocean's Sand pada hem ptpolie aye gee 
In seeking richer buried with the the grasper shown on the opposite tested near New York City. The four white disks 
frigate Lutine in 45 feet of sand, page are carefully washed to recover are magnets by which the bell attaches iteelf firmly 
the earth and sand brought up by gold and silver, as in the illustration to a sunken ship during salvaging operations 
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A Thrilling Spill on the Speedway 


HESE six photographs are repro- 
duced from what is probably the 
most remarkable motion picture 


ofan automobile racing needy 
taken, "They show a ra¢ing Af 


picture story 


man was at the-Face track 


Hawthorne, 
IL, recently, “shooting” pictures of a pre- 


liminary tryout. Suddenly a stream- 
lined racer driven by Norbert Wylie, ap- 
Proaching the grand-stands at a speed of 


more than 90 miles an hour, was side- 


jlie’s machine 


Tvmmaet spocstan tardy fnew whet 
ad happenel, yet the oesee's rearing 
tpehad cough very dea of te tage 

in picture 1 the Wi feed carn soe oe 
thelnutant the deve ot etl. it has 
Suded charpy aude tted wp ckdewne 
ta two whodkabowt ta rll ort 


2. A-fraction of a second later. ‘The 
car has turned upside down, hurling the 
driver into the air. 

3. Wylie is seen falling in the path 
of the plunging machine. 

4. Here the car has risen on its 
haunches, while the falling driver has 
almost reached the ground, 

5. Like some brutal monster, the ma 
chine, digging its sharp tail into the track, 
lifts itself upward, ready to strike at its 
fallen master, Notice the seat cushion 
leaving the car at the right. 

6. The instant before the fatal crash, 
with the racing automobile completely 
off the ground. 


February, 1925 


POPULAR SCIENCE MONTHLY 


0 


Automatic Controls to Make 
Our Trains Safer 


How Machinery Prevents Collisions when 


By Norman C, McLoud 


N THE vestibule of a limited train 
recently [saw the conductor, startled 
into sudden action, throw open the 
outside door and look backward. With 
his first move he pulled the overhead 
emergency cord. The swiftly speeding 
train jerked to @ standstill ina manner 
that must have surprised the engineer as 
much as it jolted all the pa ‘engers. 
i 4 signal tower the 
wht a flashing 
‘glimpse of the operator lurching 
Uunsteadily toward a window. 
Investigation revealed that the 
man had developed a sudde 
attack of illness and had fallen 
unconscious. Since the tower 
stood at the crossing of another 
important railway, the alertness 
of the conductor had made it 
possible to prevent disaster, 
‘This incident of travel illus 
trates the importance of auto- 
matic train control, now manda- 
tory for the first time in the his 
tory of the United States. The 


ements became effective 
several years of 
preparation. They were ime 


by the Interstate Com- 
merce Commission through per= 
‘emptory orders addressed to 49 
important railways, issued in 

June, 1922, and 
‘h’ road, within 24 years, 
should properly safeguard at 
Jeast one full passenger locomo- 
tive division of main-line track. 
‘Automatic control is intended 
to do what was done by the con- 
luetor in the ease of the fainting 
al operator—andl do it with- 


Safeguarding the Limited 


Sree 


Its 
chief function is to prevent collisions, of 
which, in 1923, there were 988 on rail- 
roads ‘of the United States, resulting in 
the death of 83 persons and the injury 
of 1660 others. 

To reduce this costly toll by safe- 
uarding against the failure of the human 
factor in railroad operation, 49 roads 
have installed automatic equipment on 
‘an average of 100 miles of track apiece. 


Human Hands Fail 


‘This means about 5000 miles of American 
railways under automatic control. 

The new devices are designed to 
guard against such possibilities as the 
sudden death of an operator in his tower 
or of an engineer in the cab of his loco- 
motive, and to protect the train against 
the unexpected stoppage of a train ahea 
the approach toward a broken rail, or the 
peril of an open switch. ‘They remove the 
danger that impends when a signal is 

obscured by fog, smoke, or other 
causes. 


UTOMATIC  train-controt 

devices are of three general 
types: ‘The ramp system, elec- 
trical induction, and magnetic 
induction. All’ convey. to. the 
locomotive eab detailed infor- 
mation concerning the state of 
the track ahead. ‘This is aecom- 
plished through electric circuits 
of which the rails are the basie 
factor. When necessary, the 
devices seize control of the train 
fand bring it to a standstill by 
sharp application of the uir 
Drakes. 

‘The ramp system uses short 
lengths of & third rail, placed 
alongside the track at the ap- 
proach to a wayside signal. ‘This 
rail, or ramp, is somewhat 
higher than the regular rail, and 
slopes at each end, ‘The locomo- 
tive is equipped with two metal 
shoes, arranged so. that they 
textablish contact with the ramp. 
‘When the shoes slide up the in- 
line at the end of the ramp, one 
of two things will happen. If 
there is a train that is too near 
ahead, a broken rail, or an 

open awiteh, the rise 
ing motion’ of the 


shoe operates a plunger that causes the 
completed circuit to apply the automatic 
Drakes. On the other hand, if the track 
is clear, the rising motion is nullified by a 
contact devies and brakes are not used, 
‘The clectrical-induction and magnetic 
induction systems dispense with the in- 
termittent ramp and operate continu- 
ously. Information concerning the track 
ahead is trans nitted through the 
ccuit and reaches the cab 
induction, thro 


‘communicat ites the covftrol ap- 
paratus abogrd fe locomotive jand ap- 
plies the bi fen necessary. 


In some devices the impulses picked up 
by the receivers are said to be of sufficient 
strength to be used without amplifica- 
tion. In others the designers have pro- 
vided for amplifying the impulses by 
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In the cab of an automatically con- 
trolled train in which I made a recent 


increased until the indi- 
above the prescribed limit, 
engineer that he must reduce 
his rate of travel. ‘The warning disap- 
peared as soon as the excessive speed had 
been eliminated. 

“Tt was up to me to slow down quickly,’ 
the engineer told me, with a good- 
natured grin. “If I hadn’t, the blamed 
thing would have taken the train away. 
from me.” 

‘Therein lies one of the important 


‘an hour. On a slight down” 
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factors of automatic control. As long as 
the engineer is on the alert, he loses none 
of his responsibility or command. But if 
he fails to heed the warning the brakes 
are applied automatically. He could not 
have allowed his train to maintain the 


Tests on the Erie Railway have pro- 
duced striking results. Passenger trains 
of eight steel ears, running at 47 miles un 
hour, always have been stopped auto- 
matically within 1200 feet from the time 
of the automatic application of the 
brakes. Under company rules the nor- 
mal allowance is 1600 feet, Freight 
trains averaging 79 cars, with weight of 
6826 tons to the train, achieved stops 
within an average distance of 1718 feet, 
from a speed of 30 miles an hour. 

‘The program of the Interstate Com- 
merce Commission contemplates expan- 
ssion of the automatic control to all roads, 


Artificial Throat 


WO men stood on a platform in 
Baltimore, Md., recently before a 
gathering of surgeons. Neither 
had spoken in several years, their vocal 
cords having been removed in operations 
for cancer of the throat. ‘They attempted 
to speak, but the results were only slight 
hisses from their lips and louder sibilant 
founds as the air from their lungs sighed 
through the apertures in their throats 
loft by the surgeons’ knives 
‘Then Dr. John E. Mackenty, well 
known laryngologieal surgeon, of New 
York, handed to each man a little device 
of rubber tubing, 
and silver, 
quite like some 
odd form of 
smoking pipe. 
‘The rubber tube 
‘each man affixed 
toa pad that was 
strapped to his 
throat over the 
hole through 
which he had 
been breathing 
since the opera 
tion that had 
taken his voice 
‘The other end of 
tube of 


pipe stem—each placed in- 
side his mouth. 

‘Again the men attempted 
to speak, and this time 
there issued from their lips 
intelligible, articulate 
speech! 

"This was the first semi- 
public demonstration of the 
artificial Iarynx, an amaz- 
ing device developed by Dr. 
Harvey Fletcher, Raymond 
L. Wegel, and Clarence E. 
Lane, engineers of the West 
em Electric Company, 
which ends the hitherto 
hopeless silence of those 
who have lost their voeal 
cords in operations for ean- 


cor. 
‘The artificial larynx is not 


Returns Speech to 


at all a complicated apparatus. It consists 
merely of a pad, strapped over the 
breathing aperture in the patient's 
throat, a rubber tube through which air 
is carried from the lungs, a little cylindri. 
eal box containing a diaphragm of thi 
rubber, and another tube bj 


‘entirely 
natural 


stretched and compressed at will to pro 
duce variations in pitch. Fourteen per- 
‘ons have been using an earlier and less 


Cancer Sufferers 


perfect form of the invention for about a 
year. Now, though, the artificial larynx 
will be manufactured in quantities that 
will make it available to all who require it. 
No attempt will be made to market it on 
‘4 profitable basis, it is announced. ‘Those 
who require one, yet cannot afford it will 
be loaned one. ‘Po those who ean afford 
it, the price will be the exact cost of man- 
ufacture. 


CANCER of the throat in extremely 
malignant, and victims survive only 
from 18 months to two years without an 
operation. Any form of local irritation 
may lead to the development of the dis- 
ease, common contributing causes being 
excessive talking or shouting, excessive 
smoking, and bad liquor. Since it is a 
disease ‘not often encountered, somo- 
times it is not recognized at once by 
physicians, 

‘The operation is exceedingly delicate, 
necessitating the removal of the larynx (the 
Adam's apple) and the adjacent parts of 
‘the throat. One of the final steps in the 

‘operation is carrying the 
‘upper end of the windpipe 
forward into. the wound 
and sewing it up in such 
‘a way that the windpipe 
communicates directly 
with the outer air, 
Henceforth ‘the patient 
breathes through this aper- 
ture and not through his 
mouth. 

‘The artificial larynx may 
be used by the patient 
almost as soon as the wound 
in his throat has healed, 
The pad is strapped to his 
neck continuously, with u 
layer of gauze underneath 
to keep the dust out of his 
Jungs. When he wishes to 
talk, he parts his shirt just 
below the _collar-button, 
and attaches the rubber 
tube. Very little practice is 
required for the user to be- 
come expert, and thereafter 
talking imposes no strain 
‘either on speaker or listener. 
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Newest Locomotive Marvels 


Giants of Electricity and Steam to Pull Our Trains 


New Turbine Locomotive 
‘That the common type of piston locomotive 

is doomed, and will be succeeded by a turbine --7 
locomotive that is 10 times as efficent, was the J 

recent statement of Henry Zoelly, noted Swiss 

locomotive engineer, in a report to the Ameri- Ll 

‘can Society of Mechanical Engineers. “Te is 

positively pitiful," he said, “to see thousands ( 

Of locomotives running with maximum over-all 
‘efficiencies of from seven to nine per cent — 
Very often as low as five or six per cent— 
Whereas an Up-to-date stationary steam plant 
‘attains with ease efficiencies in excess of 20 
‘Per cent.” 

“Above is one of the newest types of turbine 
locomotives perfected in Germany. The tur- 
bine engine difers from the usual reciprocating 
‘engine in that the steam pressure, instead 
‘of being exerted against pistons, drives 
‘against a series of vanes or buckets on a 
rotating wheel, greatly reducing friction 


of the Pacific Northwest. 
‘The motor armatures are 
mounted directly on the 
‘axles, 12 in number. The 
{total weight of the drivers 
is 458,000 pounds. 

The locomotive ia in 
‘two similar units, Be- 
tween them ia a eab con. 


Run by Storage Batteries 


‘The largest storage-battery, electric loco- 
reatveln the United States i shown at the 
fight. It was put into service recently in 
the yards of the General 

Electric Company at Sche- 
‘nectady, N. ¥., and is to be 
lured for’ sw tch’ng on inter- 
‘connect ng. track. systems. 
Because of the necessity of 
recharging its batteries fre- 
quently, it is to be used only 
ina restricted area. ‘The 
batteries consist of 100 cells 
with a total current eapacity 
of about 1080 ampere 
hhours, of 216 kilowatt hours 


is Speedy Ai 
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rplanes to Conquer 


Thrilling Stories of Mail Routes that Have Cost 


HEN the United States mail- 
carrier put on the uniform of an 
aviator, from all over the coun- 

try came warnings of disaster. Airplanes 

‘sweeping through the black of 

ferugeling against wild. storms, Meee 

guided only by feeble lights flckerin 

‘upward at long intervals, 

deserts and mountains 


service was introduced in Alaska. What 

5-day trip by dog sled was 

Jews than six hours. Ip way 
eure 


iy 
fering. 


rofl 
sta 
of th 


aad strong. comnts manly, rah short 
work of it. Sometimes the break: 
Docurs when the carrier is on the ice with 
Jiorse and sleigh. ‘The sudden collapse 
brings great danger, and more than one 
carrier owes his rescue to the quick work 
of the coastguard crew stationed on Plum 
Island, close at hand, 
One rescue of a carrier 


to be crossed, with help 
difficult to procure in 
‘ease of accident—all in- 
‘troduced an element of 
peril into what should be | 
surrounded with utmost 
safety—the delivery of 
our daily letters. 

But was danger really 
being introduced? 

On ‘the contrary, the 
‘way was being paved 
for a far greater measure 
of safety in the postal 
service. ‘Thove who live 
in cities and towns may 
Inugh at the assertion as 
absurd; but it is not. 
For there are hundreds 
of Uncle Sam's postal 
routes where an airplane 
‘would nt the saf- 


‘Through the Ice of “Death's 
'U. 8. maiL-bost fs shown breaking through the 


Door" 


from the break-up was 
full of thrills. With the 
destruction of his path- 
way, the man found 
‘himself on an ice cake 
barely large enough to 
hold himself, his horse, 
and his sleigh. ‘The crew 
of the coastguard station 
saw his situation and 
rushed to his aid, 
‘Broken ice surrounded 
the marooned carrier and 
made it impossible to 
each him, so the coast 
‘guards were forced to 
combine seamanship 
with the methods of the 
plains. ‘Their line be- 


eat powsible method of Tha U.8 
travel security: for the Seas “Death's Door” gn the hasardous Lae Michi 


team star route between Eiison Bay sed the tated 
carrier such as henever  Sommunity of Detroit Harbor eff northern Wisconsin 


dreamed of. ‘These are what are called 
the ‘!star routes""—the postal byways in 
the remote ends of the nation, where the 
earrier faces death and injury virtually 
every time he fares forth with his sack. 
Avalanches, floods, blizzards, drifting ice 
—these and other hazards of nature con- 
tribute to the perils of the carrier who 
serves the outposts of the postal service. 
In the last 30 months 65 carriers have 
given their lives in the performance of 
duty, and many others have been crippled 
and otherwise injured. 

‘These unsung heroes of the nation are 
the ones who will benefit more than any 
others from the introduction of the air- 
plane and other gifts of science such as 
the motorized snowsled and power ice 
oat into the equipment of the postal 
service. 

‘The motorized sled, recently invented 
by a Finnish scientist, has aroused much 
interest in the Post Office Department. 
Here is a device that undoubtedly will 
Prove an efficient ally to the airplane in 
cutting down the frightful toll in fives 
that for years has seemed inevitable in 
delivering the mails to such places as the 
froaen wastes of Alaska. 

Recently an experimental air-mail 


mountains with passes blocked by 
avalanches were crossed easily. With 
motorized sleds to distribute the mail 
brought in bulk by the airplane, the perils 
‘of the carriers in these barren, snow- 
swept reaches virtually would disappear. 
Likewise, the successful establishment 
of transcontinental air-mail service, cut- 
ting the traveling time between New York 
City and San Francisco from four days to 
34 hours, offers the possibility of covering 
perilous mail routes that now are served 
fat tremendous risk. Such a one, for ex- 
ample, as that which extends from De- 
troit Harbor, Wis., past ‘Death's Door. 
‘This stretch of travel is on the Lake 
‘Michigan water route that forms the sole 
channel of communication between Eli- 
son Bay and the community of Detroit 
Harbor. In open weather the route is 
‘without difficulties. From November to 
May it carries dangers that prove that 
“Death's Door” is well named. 


“THE chiet trouble comes from drifting 
ice-fields. Extremely cold weather 
rings about the formation of an ice 
bridge, but this seldom remains for more 
than a few days at a time. Shifting gales 


So 


came a lariat. They Inssoed the cake of 
ice, towed it through the water and over 
tthe surface of the ice until they brought 
carrier, horse, and sleigh to a place of 
safety. 
Bucking the slush ice is another peril of 
the earrier who serves the route through 
Death's Door. When the carrier cannot 
find solid footing for his horse and sleigh, 
‘he uses a launch. Sometimes the slush is 
ight or 10 feet deep and impassable, in 
‘which ease the carrier must fight hin way 
back to the starting point and seek a fresh 
channel. At times the boat is eaught in 
the drifting ice and carried out into Lake 
Michigan overnight. 

Ellison post office is on Washington 
Island, an area with a population of 
‘one thousand. During severe weather the 
island may be without mail for five or six 
days. Such interruptions are serious, for 
the residents depend entirely on the 
Postal service for contact with the outside 
world. ‘The parcel post is their sole source 
of supply for medicine, provisions, and 
other necessities. 

In this case the mail-plane would 
remove the dangers of Death's Door and 
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Perils of U. S. Postal ‘Trails 


the Lives of Many of Uncle Sam’s Hardy 


establish contact with the mainland with 
fine scorn of ice conditions. ‘The entire 
trip could be made in the time it now 
takes for a carrier to launch his boat 
from an ice floe. And if landing proved 
too hazardous for planes under adverse 
conditions, it would be a comparatively 
simple matter to drop the 

eartl 


LAZE ERIE, too, offers gen 
for the mail-plane. ‘Th 
this inland sea are a clearing Rouse for 
perils of the postal routes. Important 
communities are located on the numerous 
islands lying opposite Sandusky, Marble- 
head, and other points on the Ohio ms 
land. To serve these islands with thelr 
winter mail involves grave risks 


Old and New 
[Above is. Alaska's fet 
fide it fee te dow 
eam that fe te eeplon 


somaROD 


Faicbanca nnd Me 
ar adincance "of 300 
ales “hoe proved. that 
Perilous SS-day tip by 
‘og! aled cat” be ‘com 
plcted now. with safety 
foes “tne ‘hous 


dramatic adventure of the Hitchcock 
brothers isa living tradition with the 
islanders. ‘The incident happened some 
winters ago, but it is still told as an ex- 
ample of what the carriers must face. 
‘The Hitcheoeks had started for some 
of the smaller islands when they were 
‘caught in a violent storm and a heavy sea 
of running ice. ‘They could do nothing 
‘but run with the gale and the perilous 


CNN 
MeGRATH 


rifting ice-feld in which they had becdj 
‘wedged. ‘They were swiftly carried di 


1¢ parfles were swiftly organized. 
Operdfions were concentrated at a point 
at witch the drift was nearest shore, and 
¢ brothers were rescued. Assist 
ance tame none too soon. The two men 
were exhausted and helpless. Their caps 
were frozen to their 

heads and their eloth- 


auay = 
\. 


BE, vere recur 
ps 


i aR 


ALASKA 
OG steD ROUTE ———— 
AIRPLANE ROUTES 


ing so completely covered and weighted 
with ice that they could not move. More 
than a bushel of ice was chopped from 
their garments after the rescue. 

‘The ironclad is one of the institutions of 
Lake Erie. Perhaps it is best described 
as a combination sailboat, rowboat, ice- 
yacht and sled. When it can't be moved 
as one, it becomes another. In a single 
Journey it may be all four. The craft is a 


Se rveaanns 
bine, NENANA \ WineLEss 


flat-bottomed skiff. For sailing in open 
‘water or on smooth ice the boat carries a 
sail. On the bottom are iron-shod run- 
ners for sledding. ‘The sides are sheathed 
with galvanized iron as protection from 
the kmife-blade edges of thin ice. Without 
this sheathing the ice would make short 
‘work of the wooden shell, 


ICTURE the condition of the isolated 

Lake Erie communities under a sye- 
tem of air-mail transport. Instead of 
facing the dangers of ice- and storm- 
swept seas, the carrier would cross the 
water at an altitude insuring completo 
independence of surface perils. Instead 
‘of drifting ice cakes he would have a clear 


airway. ‘The present journey of hours 
would be covered in a matter of minutes 

till another section where severe 
vintera are a bitter enemy of the heroes 
of the mail yerviee is South Dakota. 
Here ono of the most daring of carriers 


was Reinhold Dreahn, who fought for 

‘at Tast before the 
o% of 
cutting wind and blis- 


ard sleet. His life was 
an endlew chain of 
Journeys between the 
‘pout officer at Murchi- 
son and Fuffalo, Storms 
found him unafraid. 
His one ereed of vervice 
was that the mails must 
e creed that 
ling expres- 
sion in the work of the 
postal servants every= 
where. 

One Saturday after- 
noon last 


COATANIKA 


for Tuffalo on bis serie 
weekly trip. A fierce 
snowstorm was raging. 
‘With nightfall the cold 
became intense. Buffalo 
knew the man and his record and awaited 
his arrival with quiet confidence. 

‘But when on the Sunday Dreahn failed 
to appear, all Buffalo became anxious, 
and searching parties were organized. 
Tt was too late.” Dreahn had made his 
last trip. He had fought his way to 
within a few hundred yards of the town, 
only to lose the struggle in sight of safety: 

(Comins on pore 155) 
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r ‘Fi irst Aid for Your Family | 


What you should keep in your medicine cabinet for every 
emergency—How to safeguard against mistakes 


By John F. Anderson, M.D. 


HEN you open the door of your 

medicine cabinet, what do you 

‘see on its narrow shelves? Do 
you see articles that should be there for 
every possible emergency, and of whi 
your family physician would approve; 
‘do you nee articles he would not approve, 
and many of which may be dangerous 
for at least unsafe? 


‘are due to the inadvertent swallowing of 
either one of the coal-tar disinfectants 
such as earbolie acid, cresol or the like, or 


"Te should be painted 
fept in spotless white, and its shelves 
preferably should 
be of glass. 
What should we 
find on the shelves 
5%) of this household 
emergency drug- 
store? 


‘Tepes 
bo myror| 

eee ket . 
wala : 

eat Po Sey i 

Ea mins 

- Suppose we start 

our list with those 

products that may 

be used for the re- 

lief of indigestion and con- 

pation, the. two reat 


should be there for the 
first of these: A. liberal 
pinch in half a glass of 


Sons, New York 


Tincture of Io 


tant for cuts and wounds, 
Sterile 


emergency. 
‘The daily papers tell us too Boric Acid—Eye wash or douche. 
often the story of what has 
happened to some one, usu- 
ally as the result of a night 
call on the contents of the 
medicine cabinet, because 
‘there was included a danger- 
ous drug among the real 
household emergency prod 
ucts of harmless character! 
‘Some member of the family, 
groping around in the dark, 
picks up the wrong bottle,and 
the mistake is not discovered 
until it is too late. 

‘These deplorable and pre- 
ventable accidents usually 


hands, or insect bites. 


bruises, painful and swollen joints. 
Aspirin—For headache or head cold, 
‘caused by poison ivy or poison oak. 


nervousness, or giddiness. 
‘Thromboplastin—For nose-bleed. 


oe 


For Your Shelves 


The following list wa com- 
piled by Doctor Anderson, who 
formerly was Director of the 
Hytienic Laboratory of the 


Bicarbonate—For indiges- 
ight burns, sore throat, 


1 Epeom Salts and. Castor Oit—For consti- 
ne—An emergency disinfec- 


dages and Gauze—For dressing 


Benzoinated Cream—Relieves chafing, chapped 
Analgesic Balm — For neuralgia or lumbago, 
Milk of Magnesia—Mouth wash, mild laxative. 
Zinc Ointment—To relieve skin inflammation 


Aromatic Spirits of Ammonia—For fainting, 


water is a good remedy for “heartburn” 
‘and other symptoms of indigestion. 

Bicarbonate of soda also relieves the 

ct bites, eases the pain of 

urns; may be used in solution 


fiot t shagah Bowtie 
pannel Gomipetenn Sarr ood ee 
mineral oil, or liquid petrolatum, as the 
doctors call it; Epsom salts and eastor ofl 
(the tasteless kind for children). 


S WE have banned earbolie acid and 
the like, as well as bichloride of 
mercury, we should replace these danger- 
‘ous disinfectants by others. In. their 
place let us put in tineture of iodine to be 
‘used as an application to cuts and wounds 
before the doctor arrives;  chloramino-T 
as a general disinfectant and dressing for 
wounds of various kinds, particularly 
Infected ones; boric acid as a prophylactic 
antiseptic and particularly for use in a 
solution as an eye wash, or douche, 

‘We must not omit a benzoinated cream 
to be uned for the relief of chafing aa well 
‘as chapped hands and lips, and as an ap- 
plication to insect bites. 

‘A tube of analgesic balm 
will often be found useful for 
rubbing in cases of neuralgia, 
or lumbago, over bruises, 
painful and’ swollen joints, 
find as a counter-iritant in 
general, 

Milk of magnesia is recom- 
mended by dentists as a 


UY S"Pubtic Service, and who 
how is Director of the Biologie | mouth wash and by physi. 
Tohoratortes of E.R Squisee | cians as an antiacld and 


mild laxative; should 
therefore be in the medicine 
cabinet. For solutions to be 
‘used as gargles, bicarbonate 
of soda or a’ solution of 
sodium chloride or table salt 
will do well. 

‘While persistent headaches 
give warning that there may 
be some organic condition re- 
quiring the advice and ser- 
vices of a physician, there are 
nevertheless times when there 
is need of something to relieve 
a headache or pain of a 
severity and extent not re- 
quiring the services of a 
doctor. ‘The best all-round 
product to include in the 
medicine cabinet for this 
purpose is aspirin, 

For these uses the old-time 
medicine cabinet was likely 
to contain acetanilid or phe- 
nacetin or even something 
more harmful; but aspirin 
‘has largely displaced them. 
Aspirin now is prescribed in 
the early stages of a head 

(Continsed on page 156) 
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Gay Deceivers among the Insects 


Nature’s Clever Camouflage Protects Them from Enemies 
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-Cpadls of Electrons Heard 


How invisible bombardments by the smallest particles of matter are 
magnified a million times—Seconds split into a billion parts— 
A promising treatment of tuberculosis—Other important 
new mileposts in the march of science 


XCEEDINGLY faint sounds often 
are compared with the drop of & 
pin, Can you imagine, though, 

listening to sounds beside which the 

pact of & pin on a soft rug would be like 

a clap of thunder? 

‘Two American scientist 
recently, when they, 


id just{ that 
tus 


into a million parts. 

Dr. A. W. Hull of 
the General Electric 
Company, Schenec- 
tady, N.'Y., and Dr. 
N. H, Williams of the 
University of Michi- 


cooded in listening to 


the inaudible. By 
means. of a Yacuum- 
tube amplifier, they 
heard in w loudspeaker 
the bombardment of 
loctrons against the 
plate of a vaeuum 
tube, 

Such laboratory feats 
are highly important 
in bringing us closer to 
a knowledge of the ex- 
fact nature of that 


mighty force electricity, 
of which, science now 
tells us, 


‘our whole 
all it con- 


States from Denmark a 
supply of a chemi 
preparation that may 
prove to be one of the 
most important _con- 
tributions ever made to 


the science of medicine. It is a treatmer por from Denmark as- 
for tuberculosis, developed by sert\qhft “hundreds of eases 
fe have Pheen treated success 


‘thorough tes# that a supply of it 
is being shipped to this country. 

The preparation is solution of» 
double salt of gold and sbdium with 


Amplifier Magnifies Sounds a Million Times 


‘Wie this vacaumn-tube amplifying apparatus, De. A. W. 
Hill, of the Geseral Biectric Company. and De- NH 


thiosulphurie acid. 
sits of injecting the 


myriads of dead thbercle bacilli piling 
in the system constitute a deadly menace. 
‘To counteract this toxie effect, however, a 


serum has been devised, 
which is reported to be 
entirely efficacious. 


fullyfn}Copenhagen hospitals, 
somé-of them being persons in 
the advanced stages of the dis- 
ease.” Dr. Allen W. Freeman, 
‘of Johns “Hopkins Hospital, 
who visited Copenhagen re- 
cently, has reported to the 
annual conference of Ohio 
Health Commissioners that he 
observed the treatment being 
‘used witb apparent success. 


¢ treatment con 
sparation into the 


However, conservative physicians, 
mindful of the failure of other loudly 
heralded medical discoveries, are seeking 
to prevent the hopes of ‘tuberculosis 
sufferers from being raised too high until 
the new treatment has proved itself. 


Other Universes like Ours 


ERE and there in the sky are 
hazy patches of light, which as- 
tronomers call “spiral nebulae.” Just 
‘what they are, astronomers 
never have agreed, some 
holding that they are other 
faraway “universes” or stel~ 
lar systems like the one of 
which our earth is a part, 
while others have contended 
that they are within our 
universe,about as far distant 
from us as our faintest stars, 
A discovery in support of 
the first theory was made 
recently by Dr, Edwin 
Hubble, of the Mt, Wilson 
Observatory in California, 
who announces that his in- 
ions show the spiral 
nebulae actually to be indo- 
pendent. universes — suns, 
stars, and planets such as 
those of our universe—and 
‘six quintillion (6,000,000,- 
(000,000,000,000) - miles oF 
more away from us. 
Such figures mean little 
to us. We can, though, 
understand Doctor 


up 
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‘Hubble when he says that the light from 
the spiral nebulae, traveling 186,000 
miles a second, takes one million years to 
reach the earth! In other words, his com- 
putations were based on light waves that 
started toward the earth a million years 
before his telescope was mounted, and 
have just now reached here. 

He does not say, however, that these 
inconeeivably distant objects mark the 
limits of space. Other galaxies of stars— 
other universes—probably are still more 
remote, he says, and appear smaller in 
consequence. 


Smallest Time Measurement 


PLITTING seconds into a billion 
parts was the amazing accomplish- 
ment announced recently by Prof. Paul 
Heymans, professor of theoretical physics 
‘at the Massachusetts Institute of Tech- 
nology. 
After a gasp of astonishment that any 
‘one could make a measurement so minute, 
‘the natural question oceurs: What of it? 


‘What use shall we ever have for a method 
of measuring a billionth of a second, or 
‘one-hundredth of one-billionth of a sec- 
‘ond, as Professor Heymans thinks we may 
detect soon? 

‘One of the possible uses might be to 
determine the difference in time it would 
take for two bodies of the same shape, but 
of different materials, to fall from’ the 
same height. 

‘This would throw tremendous light 
upon our knowledge of what is inside the 
earth. For a long time geologists have 
‘based their theories on the assumption 
that all materials fall to the ground from 
the same height in the same time, But by 
means of the new instrument, it may be 
learned that the force of gravity varies in 
different substances. If it is true that the 
gravity pull in the earth varies toward 
different objects, this knowledge would 
be tremendously important in determin- 
ing conditions in the interior of the earth, 
and might prove of great consequence in 
studies of earthquakes and eruptions. 

Another application of the time-split- 


X-ray tubes where the velocity of elec- 
tricity must be introduced to make a cor~ 
rect design. Studies might be too, 
ofthe actual mechanism of the conduc- 
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tion of electricity through solutions. This 
‘would prove of immense importance in 
the electrochemical and electroplating 
industries. This remarkable apparatus 
is a modification of one devised by Pro- 
fessor P.O. Pederson at the University of 
Copenhagen. ‘The measurement is made 


Lichtenberg figures meet. 
‘The position of the meeting line depends 
‘upon the time that has elapsed between 
‘the times that the electric waves reach the 
electrodes. ‘The rate at which these fig 
ures are formed is so extremely large that 
intervals of time from one-thousandth of 
‘one-billionth of a second may be detected. 


A Radio Compass for Flyers 
ANOTHER forward step in commer-. 


cial aviation was taken a few weeks 
ago when Lieut. George W. Goddard 


“dash” followed by a"‘dot” every 10 seo- 
onds. _ If he goes off course to the right, 
hhe hears “dots” followed by “dashes.” 

‘Lieutenant Goddard’s flight was made 
on a direct beeline and in exceptionally 
fast time. 


Drops of Electric Fire 


LOWING, golden droplets of liquid 
fire, a new and spectacular type of 
leetrical discharge, wore discovered re 
cently by Dr. Irving Langmuir, C. G, 
Found, and AF. Dittmer of the research 
laboratory of the General Electric Com- 
pany at Schenectady, N.Y. ‘This phenom- 
‘enon is expected to lead to a better under- 
standing of what takes place in a vacuum. 
‘The lobules were observed when a 
trace of tungsten was introduced in a diee 
charge tube filled with argon. ‘They seem 
to have characteristics similar to those of 
ball lightning, to which so many peculiar 
antics have been attributed. ‘The nature 
of the globules in this experiment, there- 
Tore, has led scientists to congkdde that in 


experiment has 
‘one end, heated to a 
High’ voltage be- 


Hees the dren. Pure argon, an inert 
sealed in the tube at low pressure. 

‘By altering the current passing through 
the tube, tiny particles of the tungsten 
filament are made to “sputter” into the 
‘argon vapor. This small amount of tung- 


ix Handy End Wrenches 
Assembled on Ring 


A SET of six very serviceable end 
wrenches assembled on one ring 
forms a useful tool for work about the 
house or in the garage. ‘The smallest fits 
hexagonal or square nuts measuring five- 
sixteenth inch; the largest is for five- 
eighth-inch nuts, while the other wrenches 
fit nuts of one-cighth-inch gradations be- 
tween these two measurements. 

‘Whe wrenches are handy for the ear, the 
lawnmower, vacuum cleaner, radio work, 
and other purposes, 


Average Life Is 56 Years 
TE erage length 


recent, 
Fo service. 
Intl juman Ate aver- 


ai) between 18 and 20 year. 
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Better Tools and New 
A Portable Soldering Outfit for Linemen 


I 


"THiS portable, compact soldering out- 
fit is said to enable telephone linemen 
to accomplish more work in a day and do 
it with more safety than by the older 
methods. 

While climbing pole, the lineman car- 
riesa tank of acetylene gas, asolderingiron, 
and torch attachments, all strapped to his. 
back and out of his way. ‘The outfit may 
bbe used for overhead line, or underground 
cable jobs. 

‘The flame is easily controlled and not 


Automatic Signal Replaces Traffic Cop 


LOOMFIELD, N. 
ita police force b; 
automatic traffic sj 


particular crossing. 
J, it is said, that the 
jecessfully ‘and that 

ing for automobile 
in they are supposed 
to halt. It remaids to be seen, however, 
whether mechaniell traffic officers of this 
kind will command the same obedience 
that a policeman will. 


Coastguardsmen Rescued 
2462 Persons in Year 


‘THE amy of thousands of men of the 
U.S. Service, who patrol 
‘our 18,000 miles of coastline as methodic- 
ally as a ship's deck, constitute the most 
life-saving’ organization in the 

ths ending last 
‘boats and 


they 
driqge to know 


ts of boats, and wrecking 
units, linked ‘by telephones 
new radio receiving and broad- 


casting 
ean be set in opera 
after a distress signal is picked up from 2 
ship at sea, and in this way any emer- 
gency can be met, 


flected by the weather, u valuable feature 
{for linemen, whose most important work 
is often done in the worst weather, as 
thunderstorms and snowstorms are ‘th 
worst enemies of telegraph poles and 


Newest Rope Fire Escape, 
Has Safety Control 


ERE is a new safety fire-escape de- 
viee, consisting of a rope fitted with 
combination slide and clamping castings. 
In case of fire, the person trapped in a 


burning building uncoils the esgape rope, 
and slides the casting along the rope s0 
that it rests just below the window-sill. 

A loop of rope fits around a person's 
body under the arms. Sliding down the 
rope, he governs his speed by manipulat- 
ing a brake-control wheel on the slide 
with his right hand, while grasping the 
body of the casting with his left, 
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Labor-Saving Methods 


Fighting Perilous Mine Dust with Cannon 


A Simple and Easy Way to 
lend Shaky Chairs 


'TRST aid to shaky furniture comes in 
‘the form of small pep-shaj 


oe or Oth 
P 


| 


insertof in, 
ighe, and prive 
HOOTING at dust with a cannon is powder, sending the dust, if there is any, in the illustaktion, 
> new and strange method by whieh traying im all dretions, | a 
the Federal Bureau of Mines expects to 1 seriousness of the inflammable dust =f 
Feduce the anaual appalling death toll in menace la being reallaed more and more, Cheer for the Low-Brows 
wed by the many coal-dust and the government is experimenting JF YOU 
explosion: With many devices to fight it. ‘The dust 
‘The dust cannon is mounted on a mine cannon shown in the photograph is con- perso} 
car and moved quickly to any part of a sidered especially practical because of its Dr. 
mine where danger is believed tobe immi- compactness and the ease with which it an 
nent, ‘The gunner ffes a cha 


a low brow, it is no sign 


fore tgs tgpligant than 
be IRA, cording to 
eft gt physical 

seman, 


ean be moved. Washifgton, D. C. 


sew Office Desk Built on Sectional Plan 
Bi 


DING your own desk to fit your shallow drawer for writing utensils 
‘own particular needs has been made_. othr sgnall grticles, 


possible by the recent jayenti eeJ fh, 
tional desk designed fn ru sume wily 
principle as the sectionaf bookeafe. Th staglia 
units are manufact stagflardi 


sions so that filing cabinets and 
drawers of specified sizes can be installed 
as desired, 

‘The foundation units of the desk are 
two low stools with four legs each. On the 
flat tops of the stools are placed the side 
cabinets and drawers, which are held 


nd 


aim, that the 
fwsembled, provide a sub- 
durable desk for office use, 


Sanitary) firmly together by means of locking pins. 
* Bat seats On the cabinets rest the flat desk top, 
Earpiece under the center of which is attached a 


paper drinkin 
has been ap) 
to the tel 
receiver by 


t they be ir in public telephone 
‘booths and each used only once. ‘Thus 
‘every user would be assured of a fresh and 
sanitary receiving earpiece. 

After each telephone call, the old pro- 
tector would be thrown away and anew 
‘one put on by each subscriber. 


New Split Cane Rod for 
Deep-Sea Fishing 


IGHTEEN months arp required to 


of deep-sea 


i gantruet the newpet pe of, 

ing-rog, designe English man- 
fact lly i 
a ‘ 

is eqlippg ath In enormous brake 

jed\with-a brake band not unlike 

The brake is 


‘of ah automobile. 
ted by a lever. 
‘The rod has a core of highly tempered 
steel surrounded by two or three layers of 
cane strips. A cork handle is provided 
for a hetter hold. 


, 6 


Adjustable Desk Chair 


OFFICE chair with adjustable 

‘back rest and narrow seat has been 
designed recently to enable desk workers 
tosit with eorrect posture and less fatigue. 
‘The chair automatically swivels to fit into 


the hollow of the back where support is 
needed. Each chair may be adjusted to 
suit the user. 
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fApointer }t the 
et tire as marked by perforated 
figydfs and dbts on the shade. These are 

fconspicuous and at first glance a 
visitor would not suspect the double func- 
tion of the attractive bronze-finished 
lamp. 

‘This novel lamp-clock has a 21-day 
movement. A key for winding it is under 
the lamp base. It will be observed that 
the photograph was taken at 1.06 o'clock. 


‘Tue world’s record for bricklaying ie 
claimed}by a foreman ¥¥icklayer of Shef- 
fel Pealands iyajaid 809 

Roush or) nid a 


c 


ENTIRE kitchenette in what ap- 
pears to be a refrigerator 
‘convenience for those who hag 
Jn one or two rooms, 
liking for home ¢ 
A table providing gos 
sons cap be sttdehedf tc 
oard, t 


electric 
stove or gas plate 
may be used for 

ing. If elec- 


matically connects 
the electric cur- 
rent, and closing 
the ‘lid shuts it 

‘The stove is 
‘2 compartment 
at the top of the 
cabinet, while in 


to hold large cook- 

ing utensils and 

food containers. 
Finished in wood 


tones or white 
enamel this com- 
act outfit occu- 
pies about the 
same space as an 
ordinary easy 
chair. 

On the inside of 
the front door 
hangotherutensils: 
a rack for dish 
towels, and a small 
shelf for milk: and 
cream bottles. This, 


cor is tinged i 
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Novel Appliances 


Complete Kitchenette in a Small Cabinet, 


the center so that when it 


nex swings outward, providing i 
toffiva) access to the articles on the back of it. 
t cfing fo thy 


‘These two photoxrapia 
show dary how the 
eran at when cloned 
x very nal 
the cory folding 
iningtable hinged to 
Sine nde of the cabinets 
Soenpartment ae the 
top of the open cabinet 
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for Every-Day Use 


Self-Standing Golf Bag Replaces Caddy 
‘elececeeeiesenenea! 1 sistuises ahesiow 


stantly picking up a golf bag after 
the completion of each stroke, when the 
caddy is not on duty, Robert L. Fargo, of 
Chicaxoy I, has invented » 
ar 


Wargucer 
i? fad why 

the pes UP tripod, they hold the bag 

ting position, Keeping the clubs 

fasy reach and saving wear on the 


tipo 


ov 


‘A cuesicaL product resembling glass 
and usefu) for many of the same purposes, 
perfected by Frits Pollak, a 

wventor. It ean be rolled, bored, 
Withgat the tendency of 
fuse of this quality 
os.automobile win- 
inggbts,. ornaments, 
LDHe invgntor arrived 
product by condensing earbamide 
and theo-carbamide with formaldehyde, 


elp Yourself” ‘Service for Soft Drinks 


the larger cities, n New York inyentor 


here is a btile opener at the side of 
the dispenser. When the customer has 
opened the bottle and consumed its con- 
tents, he places the empty bottle in a 
compartment at the bottom of the dis- 


fs claimed that this method of self-service 
yrs expenses for labor and cuts the 
t of ice bills. 
He as 


New Needle-Guiding Button 


NEEDLE-FINDING button is 

on designed to make 
less tiresome. The 
to save the worker's 
¢ the needle to slide 


time by @neour: 
easily into the 


ahh guide the 
sird fe holes. In- 
(pospendicular 


ing sides, so that 
the needle glides 
readily into the 
proper place wit 
‘out hitch or 
tation. The ar- 
rangement of the 
holes also distrib- 
utes the stitches 
over a wide area of 
cloth. 

A cupped por- 
tion on the rear or 
cloth side receives 
the mass of thread 
‘that it is custom- 
ary to wrap around 
the stitches pass- 
ing through the 
holes. This makes 
it possible for the 
button to lie flat 
against the surface 
of the garment. 


A Compact Electric Motor 
for the Phonograph 


new electric phonograph motor 

recently perfected is maid to be the 
first of its kind that runs without belt, 
sear, or friction disk reduction. Tt has & 
direct drive and will run at a constant 
‘peed at the low rate of 40 revolutions & 
minute. Its maximum speed is 160 revo- 
lutions a minute. 

‘The motor ia very compact, small 
enough to be put into a portable’ phono-» 
graph outfit and powerful enough to run 
the largest phonograph. It operutes on 
any 110-volt cireult. 


An 


ASR we et ae Gnessring 
invention for cleaning an automobile. A’ 
rubber tubing is fastened to the sponge 
through a hollow handle and the other end 
of the tubing is attached to a faucet or 
garden hose. A small stream of water is 
sufficient to keep the sponge moist. 


uto-Cleaning Sponge 
hat Stays Wet 
LUBBER sponge, kept wet by run- 
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‘Oddities Picked up 


Ukelele in Cane—Lifeboat on Wheels— 


Cane-Ukelele 


stick that can 


Ship Knees from Giant Roots 
One of the oldest of crafts is that of digging ship knees—the 
tant 


Lifeboat on Wheels Launches Itself 


This sef'launching lfebout. was the center of interest during 

recent tests at Cleethorpe, England. The motor that drives the 
[Propeller also drives the sel launching mechanism which consists 
Of a pair of wheels beneath the hull. ‘The boat ie 40 feet lon 


Colonial Hammer 


‘This quaint cobbler’shaxn 
hoa ft We Pingel 
pt 


ee 


‘ed and saved for more year of service 
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by the Camera Man 


Left-Handed Watch—Fireplace of Jewels 
es a. 


A Fireplace Studded with Gems 
‘Twenty-six different kinds of precious gems and metals are in the 
stones of fireplace in the home of M. A. Barr, at Valley Forge, Pa. 
‘The central piece is a solid 300-pound lump of jasper. The stones 
‘were found recently on the farin of Mr. Barr, who's seen in the picture 


A Stack of Horséghoes 
a ergs 
sacar 


during the last 11 
years by three black= 
smiths of Ed. 


China Has a Bridge of Porcelain 


One of the world's most unusual bridges, near Peking, China. is 
‘made entirely of porcelain, each pece sf which thas been carefully 
fact that goes far to 

plain enor Hoes end beast curve 


“Science” in Sculpture 
At the foot of a ret stat of Crit 
by 


Cattle Cleaner 
Show eat always receive 
‘exceptional 


moves every spec 
of dust from their 
shining bodies 
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Ten Ingenious New 


Unusual Machines and Engines Built 


‘Track-Laying Machine Aids 
in Railroad Building 
HE. sae of rallvay gangs iy suid to be 


greatly reduced in southgrn Florida, 
where a con 


Diesel _Enkindg Runs’ Electric Locomotive 
D' va- The locomotive is equipped with r 


tion, European engineers have been ful Diesel oil engines, which generate el 


ympldfing a new striving for an efficient locomotive that tric current to drive the locomotive. ‘This 


conatrucfion fouttit Goypisting Pp loco- would be run by other means than steam. transforms a railroad into an electric line, 
Toad wh tis, Hee is shown one of the newest design, : 
ven tfavelinPefane. a Diesel electric locomotive built in Ger- 
he tiveler picks uil the ties and rails many for negotiating more quickly and © New Type of Lightship 
md carrien them to d= economically the vast atretches of tert for New York Harbor 
‘where workmen lay them. tory on the Russian steppes 


. < "Dee herd [ 
In lightshipe 
Electric Milk <a ee 
HE, diver of od 
new ‘ects mil : en 
wagon this own i 

felt» starter and 


brake, He stands | q ™ 


on the running 


board as he drives bis: iN protection 
fromhousetohouse | Gf the reat har 
along his route, il bor's shipping 
‘Ax soon as he Thin latest of 
jumps off, freeing ; Uncle Sam's 
the platform of his 5 coastal safeguards 
weight, hydraulic =! thas a gross tonnay 
brakes are applied 

automatically to 4 Jong, and has oil- 
the car. burning engines 


Milwaukee Railroad Plins — Electiicity Replaces Steam in Road Roller 


to Electrify System WHEN a steam roller belonging toan trolley circuits operated by the firm, 

SR tie aloeteNG io thw dh eth slectrie railway and light company he ewe por wan mounted 90 

‘em of the Chicago, Milwaukee & St inion formerly driven 
Paul Railway, operating lines throughout 

the West, ure being formulated by 

‘of the road, according to recent 

“The Milwaujee already operates 


railway system 
lant which is being 


‘To this plant the 
constructed a bridge across 
issippi at a cost of $3,000,000, and 
1s tb handle the freight ‘from Fords’ 
accessory plants operated in connection 
with the electric power plant. 
All terminal switching will be done by 
ie power when the project is com- 


pleted. 
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Products of Mechanics 


to Increase Our Every-Day Efficiency 


‘THIS strange craft, shown lying at 
anchor on the Danube River, is a 
sriant hydroplane of unusual design re- 


sgntly but im Vienna, Ay 
McDaniel, 
two ey 


peal 
tei \e 
hallow draft, 
fer ricLionag ere Scher hase sae 


mum. A roomy passenger cabin is pro- 
vided behind the sloping bow of the craft. 


Huge Transformers Built 
to Test Insulators 


transfo 
ab 

electrical Be 
‘of more [han 
miljon)\vi\ts) 


- 


pad of phefaui 
rye caf" « 
yo 

my 

frtiohitory re 


Céramique at 
) Ivey, France 

The laboratory 
was built to teat electrical apparatus de- 
signed to withstand high voltages, par- 
ticularly porcelain insulators. Note size 
of transformers compared with the men. 


pe Bains Car Propelled by Motorcycle 


quired for use off the 
he detached from the 


TPs pot persis 
f i 8 Swe eaten. 


structed rede 
motorcycle, fig 

is —— ‘carried on a small 
platform slightly 
lower than. the 
truck platform at 
one side. The 
heels rest in cra 
dies shaped to fit 
the tires After 
the cycle isin 
position, the driv- 


ing chain is re- 
moved from the 
sprocket on the 
rear wheel and at- 
tached to a 
sprocket on the 


truck, and the 
truck’ becomes a 
power car. 


Safety Stop Sets Engine’s 
Brakes Automatically 


projecting from 
the locomotive. The upper arm drops, 
setting the air brakes of the locomotive, 


Pumps Pour Lake Water into Dry River-Bed 


N_ WESTERN 

Nevada, — en- 
arineers, by means 
of five giguntic 


pumps, recently 
supplied a dry 
river-bed with 


water, thus pro- 
viding for the irri- 
gation of 12,000 
acres of land and 
saving rope vale 
‘ued at more than 
$200,000. 

‘The pumps were 
installed when the 
of 


Since they were placed in operation, 
the pumps have lowered the level of the 
lake more than two feet 


May Revolutionize Motors 
GAS tuff is 


engine that, 


fis being per- 


It is said to 
combine the explosive 
gas moight ine 

test Melo B of the 


ir Servier, are Feporig to have 
idven fomplete satisfaction, the engine 
turning smoothly at the rate of 1500 
revolutions a minute. 
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“John,” a 150-Pound Dummy, Tests Air-Mail Parachutes 


thangs *Johi 
thas made mor 
‘other member 
personnel, ‘Th 


chutes rdgently purehadid fora 
ailotsavi mgt ty afen in extre 
thet conditions. 


‘air-mail feld 
as ons, an army plane 
‘conductA\the tests in which “John” is put 
through \ grueling series of paraehu 


q At an altitude of 2500 feet the 
Alummy is cut loose, descending from a 
‘uhique releasing device under the 

Inge. 


French naval officer, wh 
cially designed machine at a speed of only ut 
9114 miles an hour. | the gallon, 


Homemade Metal Monoplane with Folding Wings Fits in Garage 


A HOMEMADE all-metal monoplane 
of duralumin, built in a back yard 
Fith commaratvely crude fool, can be 


rwi0 fly, nor did his father, 

Ay brother, C. M. Boyd, 
fmm ruil it 

. Willinger tried out 

Field recently with 

‘On two occasions he flew 

00 feet, and made a 


ver, 40, made rising 
i(Tieult, but this 
ing a larger mot 


By removing 
he wings, they can be folded 
that the plane can be stored or shipped 
easily. When folded, it is only seven feet 
wide. It can be knocked down in 15 


"The homemade monoplane at Logan Field) Md. following succenful teat fights. The 
Plane wan contracted entirely of duralumin| ‘The wings ca be fed for storing the plane minutes, 
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Powerful Portable Searchlights Guide Air-Mail Fliers 


"TO AID United States air-mail plots 
in making night landings, new port- 
able searchlights recently have been in- 
stalled at Crissy Field, San Francisco. 
On clear nights, 


100 to 150 miles distant, 
have 86-inch lenses. 
Since the inauguray&) of yeh) fying in 


the mail seryice, w it reat 

economy to usineas in fhe United States 

fon acgofnt of time ‘in correspond 

encefmany t trie beacons have 
ut 


° ¢ on high towers. The 
Ww porbible type is expected to prove 


‘esheciall\valuable since it ean be moved 
i on \he landing-field under varying 
\ditions to the position most helpful to 


fe landing planes. 

‘To accomplish this, each searchlight is 
‘mounted on a wooden platform supported 
on a low metal frame with four automobile 
wheels. Hundreds of feet of eable that 
carries the current from power source to 
the light is wound on a reel at one end of 
the truck. This eable is paid out or 
reeled in as the searchlight is wheeled 
{from one position to another, 


Air Freighter Carries 


baby monoplane was completed re 
cently by Edward F. Allen, 

Washington, D. C., who re 
in it a height of 1860 feet 
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or 


‘The new portable searchlight, 


In the photograph above are seen two 
United States air-mail employees testing 
one of the lights at Crisy Field. 


a 2700-Pound Cargo 
Ate ks 


c 
definitely \Jo Yar 
outgrown fhe p 
sibility Thi 
ky runs| 
ly between 


nd Paris, 
ing per 
products 


ace 
yey 
ge 
nearly 1}§ tons. 
‘The photograph 
ane 
ee 
mam 


Experts believe that one 0 
in aviation 
platiegtha 


that trie feed Hine 


British Government Orders 
Two Giant Airships 


LLOWING a recent decision to 
redevelop airship transportation in 
England, the British government has just 
ordered the dst of two giant dirigibles, 
cubic feet capacity, for 

of passengers and freight. 


it is estimated, 
Its length will 
yt: diameter 182 


Weights must 
not Tes rage will be 
2500 miles, and it will be eapable of earry- 
ing 120 passengers and 10 tons of freight. 
Beside 30 two-berth cabins along the 
jes of the vessel, there will be a smok- 
ing-room, a lounge large enough to dance 
in, a Kitchen, snd quarters for 4 crew 
of 40, 


ngine and 


with w 
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‘GA Dozen and One New 


Ingenious Inventions and Automatic Machines 


/ foyens fe 


oe pa 
ware: 


Yi 
] ‘ 
Opens Cartoyis inl raf Strokes 
tions with & new carton utter open Mer 


‘confugated pasteboard boxes quickly. A sharp 
cutting blade projecting from the tool is so shaped 
that it readily adjusts itself to the edue of the box 
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Ideas for Busy Offices 


Ing surrounding copy. 
Correct! pressure for 


Compact Posting Desk 


able tr 
tracks abovethe card 
trays provides a hat 

surface for writing 


“Pock®t Check Protector 


La Convenient Josser 


‘An Bnet fe bof of 
meta gol is, i ee 
Hopte] faryeorkery hat and 
eck fo half theewbace polly 
ay 

fethd top is for hats by the 
Fpackages) lunchbox, or a book use of steel stylus 
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Automobile Ferries Relieve Traffic Jam on Hudson 


is completed, all auterspbiles  paxfing fap the New ide is more than that carries only automobiles has been 
between New York and Ngw Jersey Jave / a\pile ly put in operation. ‘The 


NTL the vehicular tunnel noy unger On some days especial bgidawm, the able automobile commuters to get to 
construction undge r pret en mnsportation work on time, a new type of ferry-boat, 
to be carried across, — Jro tester th gestion and en- one of these bouts earrying 


the same fear of these 
rms ay did the savages 


Wood Model of Locomotive = Schoolhouse Moved Seven Miles by Water 
in Banquet Hall lished recently by a 


‘0 PROVIDE appropriate dgporation 
for a banquet of rfilroad offpis in 
the Chateau snag at QueMegéCan- 
siz wopden nfodp of 

locdnoye wasAcon- erful winches 


and ASpattle firm bg: 
Sound “geeThe schor 
the “onthe: 


inquet room. and serewjacks op- 
jented the locomotive 

¢ Connaught Tunnel, 
test engineering undertak- 
forth American continent. 
‘The model was an exact replica in even 
the smallest particulars. 


skidded on rollers 
nto a large barge. 
Two tugs then 
wed the school 


Your Questions Answered 


throughLake 
ASA special service to readers, the Washington Canal 
Information Department of Poru- and the locks 


LAR ScieNce MonTHLY will answer all 
reasonable questions on general science, 
mechanies, and radio. Write your ques Sound. 

tions as briefly as possible and inclose a The school ar- 
self-addressed stamned envelope. “The achoolhouse passing through locks of Lake Washington Canal rived undamaged. 


shown in the illus- 
tration, to Puget 
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Mammoth New Defense Gun in Public Demonstration 


HE size of this mammoth coast de- Army Proving Ground, Aberdeen, Md. 
fense gun could not fail to impress ‘The bore of the gun, which is seen 
the crowds that gathered to watch its plainly in the photograph, is 14 inches, 
demonstration a short time ago at the one of the largest in use in America. 


Wisconsin Youth Drives the Smallest Sedan 
= ERS BORO ManeToy 


+ just like bigger 


pts and asheyf On the dome, the 
wat ie igtensgfand Mle reflection of light 
rorfttty snedetwighnding. 

continent in ac st of its slopes is a vast 

of this str fire was 

literally, Smoke 

‘Mountain, 

Located near 

Puébla, in Mexico, 

it is" sometimes: 

called by tourists 

who cannot re 

member the spell- 

ing of the real 

name, the “Puebla 


rising to a height 
of nearly 18,000 
feet, about 4000 
feet higher than 
Pike's Peak in Col- 
orado, The last 
8000 feet of ascent 
must be made on 
foot because of ‘Remarkable photograph of Mr. Fopocateped! in action 


Contrasting this great machine with 
coast defense guns of even a few years ago, 
fone can appreciate the amazing progress 
‘made in designing heavy artillery, 


The Loftiest Point Ever 
Photographed on Earth 


“THIS photograph of the summit of in 
vincible Mougg Everest was snapped 
year anyaltitude of 


fopfighgSt pointpn egtth at 
ev be mn. It 
ing tha) ill pt 
fscalkahe spfmméfof/ the 


peak. 
Colonel E. F. Norton, leader of the 
‘expedition, is seen at the left center. He 
‘was only 80 feet away from the camera, 
‘ut it took him an hour to negotiate this 
distance because of extreme exhaustion 
and difficult footing. 

‘The cone-shaped peak appears in the 
distance. It is only 800 yards away. 
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The Wilson Dam at Muscle Shoals 


shows the full breadth of the immense 
Project by which the world's great 


"TUS magnitent new photograph ofp powps 
the Wilson Dam at Muscle Shoap/ ) Sout 


creatp the Nideara of the 

he dar ly { mile long 

and 1€ f , ait whenfcompleted 
‘will eT to sup- 


ply turbines capable of generating 600,000 
horsepower. 

Construction of the Wilson Dam was 
started during the World War to supply 


Harnessing the Small Streams for Power 


APID strides are being made toward 
successfully utilizing the power that 
‘be derived from small streams. Two 
fof the newest machines designed for this 


purpose are shown in these pictures. 

‘The device in the upper illustration 
‘may be operated from nothing larger than 
a spillway. It is x complete power unit 
in itaelf, consisting of turbine, generator, 


nor housed in one’ qplindrical 


The 


speed 
entering. 
[he NdvAd machine shown below may 


dgebuilt to suit the conditions of any 
pfream, its designers claim. It consiata 


the eranks when the water strike 
against them, 
‘Any number of units may be employed. 
For irrigation purposes a pressure pump 
is added that allows the water to be lifted 
for distribution over wide areas, 


‘Two types of power units for small streams—A turbine generator (above) and paddle system 


A Perilous Job—Painting 
the Brooklyn Bridge 


GIVING Brooklyn Bridge its annual 
coat of paint is a job full of peril for 
the men who must eling Ii 


debit’photogrppher from one of the high 
towers on the bridge. ‘The view of the 
sstreet cars crossing on the bridge below 
gives an idea of the dizzy height from 
Which the camera was snapped. 


What Do You Want to Know? 


PULAR SCIENCE MONTHLY 

‘will be glad to answer questions from 
readers on subjects of general science, 
mechanies and radio, Address your ques- 
tions to the Information Department, 
Porvtar Sctexce MontuLy, 250 Fourth 
Avenue, New York City, inclosing a self- 
addressed stamped envelope. 
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—A Future “Niagara of the South” 
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power for a great nitrate plant for the 
manufacture of explosives. When it was 
one-third completed at a cost of $17, 
(000,000, work on it ceased. Its comple~ 


(Courtery Enencving View ervice 
rates. It also may make possible the 

vacetime operation of a fertilizer plant 
that may revolutionize farming in the 
South and East, 


How Everest Climbers 


\? THE highest altitudes ever reached 

on earth, members of the recent 
Mount Everest Expedition crept across 
‘crevasses of inconceivable depth on the 
rungs of a portable ladder. Of the many 
‘unusual bridges in the world there is prob- 
ably none possessing strength as great for 
itu weight as the remarkable ladder brid 
carried by those daring explorers. 

‘The bridge was made specially by an 
English firm for use at un altitude of 
24,000 feet and upward. In view of the 
difficulties of transport at this tremendous 
height, it wan essential that it should be 
extremely light and easily earried, ‘To 
meet these requirements it was con- 
atructed of hollow wooden spars, put 
together with hinges in three sections, 
‘each of which could be used as a separate 


NRT INCASL BETWITR AND 9D 


seen 


unit. Extended full length the bridge 
measured 18 feet and weighed only 45 
pounds 

Adjustable spreaders of hollow y 


rails were Darely one-quarter of an 
thick, while those of the rungs were not 
more than three-sixteenths of an inch 
thick. 

Stretched at full length, the bridge 
could support two fully equipped climb- 
cers, and when used in an upright position 
as a ladder, each rung was strong enough 
to support a concentrated weight of 300 
pounds. This great strength was due to 


‘How the remarkably light portable bridge was used to cross treacherous chasms, The insets show construction and operation 


ridged ‘Treacherous Chasms 


the direction of the grain and the system 
of layers of wood of which the hollow 
‘The same principle is 

the construction of hol- 

cing yachts and for air 


‘inch thick, then bent 
around steam-heated mandrels to the 
form of cylinders. The bent planks then 
are built in the requisite number of layers 
round a wooden core and the layers glued 
together with water-tight glue. 

Vhen the core is withdrawn, there ro- 
mains « hollow spar that is far superior in 
strength and weather-resisting properties 
to.a.solid stick. Proportioned correctly, a 
hollow spar of one-third the weight in a 
sstrong as a solid spar of the same size. 


‘AQDER “R06 
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What Inventors Are Adding 


Many New and Useful Accessories. Are Designed to Save 
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to the Motorists’ Enjoyment 


Labor and Make Your Car More Efficient and Convenient 
4 =— Soa 
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How Frozen Eggs Are Canned for the Market 


ORE than = 
fifty million 

pounds of canned 
frozen eggs are 
used annually in 
the United States 
by restaurants, 
hotels, and in 
home cooking. 
They cost from 
three to five cents 
1 pound less than 
unshelled eggs and 
are more easily 
handled. 

‘The first process 
‘egg canning is 
chilling the eggs in 
a room at a tem- 
perature of 81° F. 
for from 12 to 24 
hours, ‘This stif- 
fens the whites and 
makes it easier to 
separate the whites 
from the yolks. 

Girls then can- 
le the eggs to detect and remove bad or 
moldy ones, candles, on an 
averige, 
Is done ‘fr 
the middto 

From the 
real 
desi 
‘of whites only, yolk# only, or mixed 
whites and yolks, If no musty eggs are 
discovered, they then are packed in wax 


Separating the yo! 


below zero tempera- 


. from the breaking 
Feaches the freezing 
ight minutes, 


which they start on 
all parts of the world. 


Study of Fossils Reveals Oil Deposits 


REMAINS of tiny shelifah and other brushes, andj send them to the labors 
tonal believed tobe from five mijjon 
te gent aon yeaa ete 
ined to aplseyn elipat bu 
\ mes, vo that their char 
st sana Db recognized ean. 
tiny 


to spray white liquid over these shells to 
make thd almost invisible markings 
stand out inder the microscope. 


HY can we see only one side of the 
‘moon? What causes eclipses of 
thf Yeggn and sun? When will there be 
arbbthePglipse of the sun? What causes 
the seasons? 
Questions like 
these can be an- 
swered readily and 
with extraordinary 
clearness by means 
of a fascinating 
model of the sun, 
moon and earth 
completed recently 
in England for use 
in schools and col- 
leges. The relative 
sizes of the three 
bodies, and their 


motions, showing 
their positions in 
respect to each 
other on every day 
of the year are 
accurately repre 


Astronomy now Taught by Mechanical Model 
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Ship's Blocks Are Tested 
in Forest Laboratory 


“THE Forest, Products Laboratory at 
Madison, Wis., has begun a series of 
tests to determine the strength of keel 
blocks used to support the hulls of ships 
while in drydock. When these keel 
blocks fail, the hull drops 


very seriously, so that the i 
the keel blocks is easily 
‘These blocks are 1 
of clear white oakf T) 
sample keel blocks (wer 


giant cglumnltestin ith the 
load trapsmifO\d to PaAtop of the blocks 
by ay ing, so) as to allow the 
timber wwerfideways as they 


Ne 


tolthbse they would encounter in actual 
service in the drydock, ‘The illustration 
below shows a number of the blocks 
under tremendous downward pressure 

the laboratory column-testing machine, 


Keel blocks under texts in laboratory 


sented, so that by merely tuning a 
handle the student can see for himself 
the things that sound so complicated 
in textbooks. 


\bg° 
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Watchmakers Must Pass 
Rigid Examinations 


"TO MAKE sure that all jewelers dis- 
playing watchmaker's signs in their 
‘shops are really experts in their trade, the 
U. 8, Horological Institute conducts ex- 
aminations of all applicants 


licenses by carefully examiniby santples 
i ill onthe 


to show their 
mowledge of watches. For 
second part a damaged watch is sent 
to the applicant. ‘This he must repair to 
the best of his ability. ‘These test watches 
previously have been put out of order by 
the institute so that the repair work may 
easily be graded, 

‘The photograph shows R. E. Gould of 
the Horological Institute, checking up on 
repair tests by an electrical timing device. 


NHS laboratory st Alloe, 
Dr. J. Clawson Burnett has b 


Né 
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Blended Motor Fuels Are Put to the Test 


TACHOMETER 
| cOGLNG WATER. 
TEMPERATOR.. 
| tnoKeATOR 


0 MANY blended fuels are on the 

market now that the average motorist 
{x puazled a to which to choose. Nearly 
every time he drives up toa new filling 


the U. 8. Bureau of Standards recently 
has developed a method of testing these 
‘special fuels to determine whether they 
fare better than ordinary commercial 


and prevention of irritating knocking. 
In the photograph My A. Thorne of the 
Bureau of Standards ls seen with the 
He has a small, 


‘as a generator and 
controlled by varying 


computed from readings of a spring bal- 
tance applied at the end of a torque arm, 
Fuel economy is determined by a fuel- 
metering device consisting of a serien of 


gasoline in regard to economy, power, 


‘voltage between various parts of the 
body, and is actuated by energy that 


um 
meds electro 


magterfe waves 
After experi- 
menting for two 
ears with the ma- 
chine, the inven- 
tion of the late Dr. 
Albert Abrams of 
California, which 
raised a storm of 
criticism, Doctor 
Burnett sa 


for examin: 
Ta 


electromagnetic 
waves, so may the 
human body b 

affected, according 


‘Dr. J. Clawson Burnett (right) at work in his laboratory 


‘to Doctor Burnett. 


burettes, or tubes graduated to scale 


from fhe patient in the form of 
Hectrigfimpulses. ‘This energy is 60 
maj that forgfpection it must be am- 
uch Med radio wave ix amplified, 


“The instrument that measures heart action 
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ficial Heat Now Dries Hay Crops 


; 


Mechanical Cabinetmaker 
mbines Five Machines 


E complete woodworking machines 
jth all adjustments are combined 
this unusually compact mechanical 
cabinetmaker, It includes a suwtable, 
jointer, thickness planer, boring table, 
‘and speed spindle. 
In the photograph above three oper 
re shown—gipping, thickness plan- 
sey mortising. 


“MARE hay while the sun, shines, 
urges the 

shall the unlugey- 
cious sun ref 
during the haying wei 
acres of cro) 1c 


patented by Captain 
dries hay by means of 
rhe hay is stacked while 


B. JJ Owen, whi 
tifhial heat. 
it is freen and 


period. 


More Helium 


avy Department soon 
oping additional supplies 
it in announced. 


of the gas 
Angeles, 


foping helium 
plant for its exgraction, 
‘has spent mre than 


Uncle Sam alread 
$5,000,000, 


time. ‘The stability of the maclAne for 
group work makes it especially valuable 
in manual-training classes, 

‘The machine is of strong construction. 
It is equipped with a one-horsepower 
motor, and takes only 28 by 41 inches 
‘of floor space. 


How Much Science Do You Know? 


‘TINE man who has stored in the back of his head a working knowledge 
(the fundamental facts of science possesses an important asset in 
these days of scientific achievement, whatever his work may be. For 
that reason POPULAR SCIENCE MONTHLY publishes each month a list 
fa doven questions about scientific facts. "These questions not only 
will help test your knowledge, but will afford you real entertainment. 

‘Answer the 12 questions below to the best of your ability, then turn to 
pase 157 for the correct answers, and see how nearly you were right. 
S52 if you ean score 100 per cent. 


A Portable Power Hammer J, Why do.some people Set bald? sen ta tt 
Does the boiling of water remove impurities in it 
for Light Work 3. What is the lightest substance known? 
\R lighter grades of work, such a 4. Why does a snowflake fall more slowly than a raindrop? 
i 5. Why do we believe that all stars are moving? 
: 6. Which travels faster, electricity or light? 
7, Do insects have brains like ours? 
8. Why does radio go through walls? 
9. Are there special brain foods? 
10. Why can parrots talk? 
11. If the air weighs 15 pounds to the square inch, why 
does it not press us flat? 
12, What makes the spouting geysers in Yellowstone Park? 


closd quarters, needing 
‘an inch clearance. It embodies 
‘all of the features of the lange hammers 
and is carried about easily. ‘The photo- 
graph shows the hammer in use for driving 
light sheeting for a trench. 
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AROUND they go on their merry-go- 
round, and up and down on their 


plaything seen in the photograph is/a 
combination of the two amusements. 

it teoters, it revolves—this “merry-go- 
bob," which seems sure to find favor wit 
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children who like to make things go by 


‘malp it go ‘on 
rl 


The play hye 


alle 


” 


Four children 


tus well as on the lawl 
need to cooperate to run the merry-go- 


shusce 
see-saws, for the ingenious new mechanic plagmaghing/s sut madge-bob, but it is safe to say that its opera- 
ai i, SEY een gy! 

od 


y at least ifthe plaything 
Ts standing In plain sight of the chil- 


jin thenursery dren somewhere out of doors. 


Flaws in Big Guns Are Revealed by X-Ray 


"THE se of a newly devised X-ray 
testing apparatus soon may make it 
possible to detect flaws in large 
other ordnance, which, ifn 
might cause disastrous explosic 
have occurred in the past. T! 


ws and 


Army, speaking before t 
Society of Mechanical Engi 


according to Colonel Dickson, but so far 
‘there has been little success with steel 
more than three inches thick. 

“The experience with the equipment,” 
he said, “has demonstrated that it has 
great practical value in showing methods 
By which sound steel castings ean be pro- 
‘ducgf) and as an instrument of inspection. 

Je removal of all defects, or their 
mmyhere they do harm, makes pos- 


‘castings is f 


Starting troubles, which come regu- 
larly with zero temperatures, can be 
lessened by a few simple precautions. 
In winter the main resistance to 
cranking is the stiffened, ehilled oil 
film on the cylinder walls. ' If you keep 
your car in a cold garage, add warm 
‘water to the engine jackets. ‘This will 
heat the oil film on the cylinder walls 
and give a cranking speed sufficiently 
high for starting. 

At zero the capacity of the battery 
is only about half of that at summer 
temperatures, and the voltage drops 
very low with large current drains. 
During the winter much greater de- 
mands are made on the battery. Start- 
ing requires a much larger current, the 
lights are burned longer, and few long 
tripe are made that might keep the 
battery charged. Test your battery 
frequently during the winter, there- 


fore, and if it is much below the 
charged condition, have it charged 
from an outside source. 

Gasoline cannot be ignited until itis 
in a vaporized state, and at low tem- 
peratures it vaporizes slowly. Hasten 
this ignition by turning the engine over 
1a few times, with the carburetor choke 
closed, then allow the engine to stand 
for two or three minutes before using 
the starter again. This wait allows 
the fasoline to continue vaporizing 
in the cylinder until an explosive mix- 
ture is obtained. Hot water poured 
‘over the carburetor and intake mat 
fold helps also to vaporize the gasoline 
more quickly. It is well to carry a 
thermos bottle of boiling water in the 
car for this purpose. 

After the engine is started, conserve 
its heat by using a radiator shutter, 
‘and, in very cold weather 2 hood cover. 


waving in the weight of 

‘of making X-ray films 
ess than the cost of cut- 
ting up castings to ascertain their sound- 


[Know YourCar] | 


New Type of Windmill Runs 
without a Vane 


'WO South Afrieans, Messrs. Oohlson 
and Henning, are the inventors of 
this new type of vaneless windmill de- 
that its sails will operate and 

rod without shifting 


been less than $50. 

‘The height of the windmill is 20 feet, 
Itis geared in a ratio of five to one and is 
80 powerful that two men of average 


‘weight can hang on the driving rod with- 
‘out impeding the work of the mill, "The 
hhome of the inventors is Port Elizabeth, 
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New Inventions to Lighten 
Here Are 16 Useful Mechanical Utensils atid 
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the Drudgery of Housework 


Electrical Appliances to Save Time and Labor 
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P SRowitie Ship steens sr te wiPeLESS Pl 


=. 
“see 


IE DIRECTION FINDINGS 


RE om 


‘The top picture represents a steamer being 

fuided through the Hagish Channel by therm This 
ce Ee ip reine Ugeckt. whe) mooetnchciong te atest on aoe, 

fromn every Grection. The arial oa Wich feds out the tor bessng ofthe chip: 
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Your Dials—Keys to the Air 


HERE are certain little knacks in 
tuning a radio set that come with 
sxperience and knowledge of the 
set itself, but that ean be acquired by any 
novice without great difficulty. I 
article I shall outline the best 
tuning for each of the basic 
orptios ie gure] oe, Guog to te 
diversity of types of receivers, there 
bbe a few variations that eann, 
be covered, but the pro 
shall describe will give hope, 
sufficient information to act as'a guide to 
the most satisfactory results. 

"The majority of crystal receivers em- 
ploy either galena, or some synthetic 
substance very much like it. ‘The actual 
adjustment of the erystal, therefore, is 
fdentical in all cases. 

Receivers using a erystal alone, without 
vacuum tubes, are at once the simplest 
and most dificult to tune. ‘This sounds 


paradoxical, but ix true. In 
a large number of cases 
there is only one dial on the 


set, and in the majority not 
more than two. ‘These are 
extremely simple to adjust, 
because a station will be 


Radio Expert Tells How 


to Tune Your Set 
for Best Results 


By Jack Binns 
America's Most 
Popular | Wr 

‘on Radio 


as lightly as possible. Experience will 
show that there are a few spots that 
tive much louder response in the te} 


not press it down. 

If you happen to have a crystal set. 
with a dial marked “coupling,” keep this 
in the minimum position if you experience 
interference. If you have no such dial, 


and still get interference, then my advice 
is to shorten the length of your antenna. 
Remember that the maximum effective 
range is 60 miles. Do not try to reach out 
with your set by putting up a long an- 
tena, Be content to get good clear re- 


heard over a large number 
of the degree marks on the 
dials, ‘This part of the tun- 
ing consequently is simple. 
‘The difficult thing is to tune 
‘out an interfering station, 
whenever one is heard. 


ception from your local stations with a 
minimum of interference. 
‘The owner of a regenerative set owes it 
er radio fans to move his dials 
‘The regenerative receiver, 
rlyfconstructed, is selective and 
‘When poorly operated, how- 
is a fairly powerful transmitter, 
interference to 
ers. Moreover, when it is in n trans- 
‘mitting condition it is absolutely useless 
as a receiver, for it is uncontrollable, 
‘There is u large variety of regenerative 
receivers, from a technical point of view. 
In addition, there are several different 
ways in which the control dials are 
marked. Invariably, however, they will 
fall within two groups: First, dials 


Intensity,” or * Volume,” for controll 
regeneration or the ine 
tensity of the signal, 

Do not, under any dr- 
‘cumstances, tune this type 
of receiver so that you get 
sharp whistle of varied 
piteh, ‘Thin is a sign that 
your set has ceased its 
Proper function of receiving, 
and has transformed itself 
into a transmitter. In that 
condition it is of no value to 
‘you or any one else, 


BEFORE proceeding tur. 
ther [am going to lay 
down a very imperative 
rule—one that applies to 
every type of radio receiver 
and to every operator. In 
‘turning any dial on your set, 
move it as if the whole 
world depended upon the 
slightest fraction of space 
between each of the degree 
marks on the edge of the 
dial, In other words, move 


WAVE LENGTH METERS. 
$388 8 8 § 8 8 


BEFORE you turn your 
set on, either with a 
battery switch, or by the 


FREQUENCY IN MLOCYCLES 


little dials marked “Rheo- 
stat,” set the regeneration 


dial at zero. Now tune with 
the dial that controls the 
wave length. Move the 


‘tas slowly as you possibly Suuber 
ean. For good results there fh 6 
is no variation to this rule. 
Before signals can be re- 
ceived on a erystal set, the fom 30,10 to. 
fomber the ume 


delicate little wire, often 
called the “‘catwhisker,”” 
which touches the glistening 
surface of the erystal must 


be in the right position, and her ch weion Nas 


it must rest on the surface 


dial slowly until a station is 
heard, Then turn the re- 
generation or volume dial 
slowly up from zero, As you 
do so you will observe that 
the signals become stronger 
and stronger until finally 
they reach a point where 
they begin to sound mushy 
and blurred. Stop imme- 
diately and go back to the 
point just before they began 
to distort. Or, better yet, 
turn down the detector tube 
with the rheostat dial until 
the mushiness disappears. 
‘This method prolongs the 


life of the tube. Now advance the in- 
‘tensity dial again to the point where you 
get maximum signal strength without 
any distortion. 


NOW you have tuned your set so that 
you can enjoy the broadcasting 
without disturbing your neighbor. 


when you 


‘You will find that as the battery that 
lights the vacuum tubes gets old or dis 
charged, it will be necessary 
to inerease the rheostat dial 
reading lightly. When a new 
or recharged battery is put 
into use, turn the rheostat 
down again. 

‘The methods for tuning a 
reflex set apply to the six- 
tube portable radio-frequency 
sets and similar 
receivers. ‘These 
types are oper 
ated under the 
same general 
principles — the 
only difference |) 
helng that in re: 

certain | 
ae 


Sabet are 


to do 
double duty. In 
some of the reflex 
sets, an addi- 
tional element of 
tuning is intro- 
duced through 
the use of a ery 
tal detector. 
‘The majority 
of receivers of 
the types men- 
tioned above em- 
ploy a loop of 
wire in place of 
the usual aerial 
and ground eon 
nections. For 
these the opera- 
tors must have a 
{air knowledge of 
the compass 
points about their homes, With this 
knowledge they will find the following 
little tip of much value in tuning in dise 
tant stations, because itis very necessary 
that the edge of the loop be pointed 
directly toward the station they desire to 


"TAKE & map of the country. On it 
‘spot your location. On most maps 
you will find an arrow at the top indicat- 
ing north. Now get a little pocket com- 
pass and lay it on the map so that its 
needle points in the same direction as the 
arrow on the map. It then will be an easy 
matter to find the exact direction of the 
different stations within range of the set. 
When searching for one of these sta- 
tions, the first thing to do is to turn the 
loop 30 that its edge points in the right 
direction. ‘Tuning the receiver to its 
correct wave length will follow after. 
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Most reflex sets have the following 


potentiometer dial 
happens to be all _/ 


the way over to one side—usually the left 
sside. ‘This dial should be changed slowly. 
‘until the noise disappears. Now turn the 
wavelength dial very slowly until some 
station is heard. It may be quite pos 
sible that the receiver will whistle just 
‘as a regenerative receiver does when 
badly adjusted. In this case a slight 
adjustment of the potentiometer dial will 
remedy the trouble. When a station has 
been brought in, move the dial marked 
'Vernier” until ‘the signals are loudest 
and clearest. A little more adjustment 
‘on the potentiometer dial will remove any 
mush or distortion. Asa general rule, this 
dial should be left in that position, but in 
bringing in distant stations it may be 
necessary to advance it a little toward 
the side that eventually brings on mushi- 


In all radio receivers, irrespective of 
type, where vacuum tubes are used, the 
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rheostat dials should be adjusted so that 
the lights are burning as dimly as possible 
consistent with clear, undistorted music 
for speech. This is a’ matter of economy 
to yourself, as well as a controlling factor 
in the degree of enjoyment you will get 
out of your set, 

‘The majority of neutrodyne receivers 
hhave three large dials on the panel, al- 
though a few this year have only two. 
‘The tuning directions, however, apply to 

In addition to ‘the large 
dials Mere are two or more rheostat, 
ials to control the brillianey of the tubes, 

For most veteran radio fans the neu- 
trodyne set is difficult to tune because 
there are no familiar noises to guide them. 
‘The tuning, however, is simple enough if 
the following rules are observed. It will 
be found in most eases that the three dials 

fare almost identical in 
their settings for any 
particular station. The 
est way for the new 
fan to proceed isa fol 


TART with the sec- 
cond and third diale 

at the samo setting, 
oth at 65, for 

_, example, "Now 
move dial No. 1 
slowly between 
50 and 60. If no 
signal. js. “heard, 
move the second 
id third dials 
jother degree 
either way, and 
then move the 
first dial over 10 
degrees. Some 
station soon will 
A be heard, and 
maximum signals can be 
‘obtained with slight adjust- 
‘ments on all three dials, As 
soon as the station has been 
{identified by its call letters, 
write down on a piece of 
paper the figures of each of 
the three dials nt, which it was heard, 
‘When you desire that station again, just 
set the dials at those figures, and if the 
station is on the air and conditions are 
favorable, it will come in. ‘The procedure 
in pleking up distant tations is exactly 


NCE four or five stations have been 

located, there ia a simple method 
shown in the chart on page 83 by which 
new stations ean be found without 
difficulty. This method ean be used for 
any type of et. 

Like all other sensitive receivers, the 
neutrodyne will, under certain circum- 
stances, bring in atmospheric 
ances while you are listening to 
stations. If these static disturbances are 
very bad, they can be counteracted some- 
what by slightly detuning the third dial 
either above or below the correct figure. 

‘There are two types of super-heterodyne 
receivers in use. First, the home-built or 
built-to-order type, “which ordinarily 
employs eight tubes; and, second, the 
factory-built receiver with six tubes. 
‘There is an important technical difference 
between the eight- and six-tube sets, 

(Co ? 


February, 1928 


POPULAR SCIENCE MONTHLY 


How to Do Good Soldering 


The Easiest and Quickest Way to Make Radio Connections 


By John Carr 


NE of the main reasons why so 
‘many of the manufacturers of 

radio parts are fitting their in- 
struments with solder lugs is because 
soldering is the easiest, quickest, and 
best way to make electrical connections. 
‘Beginners are inclined to doubt this, 
fact after their first session with a 


Solder should be made of equal parts 
of tin and lead, but tel 


grade. 
‘Another form of solder that is much 
used in electrical 


ould be done. And the 
‘of proper equipment is vital, for 
‘even an expert cannot turn out @ good 
Job of soldered wiring 4 he has not the 
right material to work with 

Really, there are just three essentials to 
ood tolder work of the kind required in 
radio construction, They are: A solder- 
ing copper (often called “soldering iron,” 
although itis always made of solid eoppet) 
heated to the proper temperature, high 
grade strip solder, and a paste or other 
flux that will make the solder flow over 
tand form intimate contact with the sur 
faces of the metal parts to be joined. 

Figure 1 illustrates all the equipment 
‘ot heed. An electrically heated nolder 
ing copper is not necesary—just as good 
work ean be done with the old. style 
soldering copper, but an electric outfit, 
saves the time that otherwise would be 
‘wanted in waiting for the eopper to heat up 
between connections and 
also eliminates many 
trips buck and forth to 
the kitchen range. 


HERE are several 

Kinds of soldering 
paste on the market and 
‘most of them are exeel- 
Jent, but any brand that 
contains acid should be 
carefully avoided in elec- 
trical work because of 
the danger of short cir- 
ceuits and corroded con- 


work is the rosin- 
core solder. It con- 


syle works ws well 


requires gpsomewhat hotter iron than 
of ghee other fluxes. 
of pliers shown in the illus 
Fis not necessarily the best; any 
hajewill cut wire and hold it in 
posit soldering will do, 


SSUMING that you have purchased 
the necessary equipment, the first 
step is to prepare the copper, ‘This proc 
cess is known as "*tinning.” If the end of 
the copper ix not clean and shiny, it 
should be made so with a file, It should 


Fig. 3. Completing the joint. Hold the end ofthe 
‘copper om the conection until the solder Bows 
{ote the jlo and over the ends of the wires 


then be heated to the point where it 
hisses when jabbed into the soldering 
paste. Stick it in the can of soldering 
paste several times and then rub the end 
with the strip solder until the surface is 
covered with a smooth coating of solder 
that closely adheres to the metal. ‘The 
best test for tinning is to rub the end of, 
the soldering copper on a piece of 

‘woolen cloth and if the 


solder cannot be re 
moved, the copper is 
properly tinned, as 
‘shown in Fig. 1. 


Before you’ actually 
start to solder the con- 
nections in the radio set 
you have just built, it is 
4 good plan to practice a 
bit on short lengths of 
bus wire until you have 
mastered the knack of it. 

Ifyouare using solder- 
ing paste, dip the ends 


neetions. 

Strip solder is easier 
to work with than the 
kind that comes in solid 
‘bars, especially for elec- 
trical work where small coppers ordinarily 
are used. Bar solder will cool the copper 
bbefore the solder melts from the end of 
the bar. 


tbe of solder filled with 
‘as a flux and climinates, 
the need for a separate flux or paste. It 
makes an ideal joint for electrical use, but 


of the wires to be joined 
in the paste. Now melt 
‘enough of the solder on 
the tinned portion of the 
copper to form a small 
drop on the end. Next, hold the ends of 
the wires together, and’ touch them with 
the tip of the copper so that the drop of 
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A Four-Tube Set to Fit Your 
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Phonograph Cabinet 


How to Build an Econom: 


By Alfred P. Lane, 


ERE is » radio recef 

ranged vo that you can 

Tecord ‘compartney 
any” standard “phonogr 
And feta et What 
worth building, because Te 
Combines senafivenean sod 
Selectivity with ease of con 
tra and the finest pomble 
reproiuetion of broweast 
Inte an spech 

"The elect the familie 
tureeeal regenerative dee 
tector pls one sage of trans 
former-coupled — audio- 
implifcation and two / 
agen of resintance.—/ 
coupled shilpa 
tion 
ado tana who never | 

have tried _resistance- 
coupled — amplification 
wil'beastoniaed at the | 
Quay “of reproduction | 
ot this receiver. "There 
fino diference whatever 
‘between the first stage \ 
fd tho lat tage in the 
tray of tone or caro, 
and with 90 volts of B 
Battery, the volume 
local stations with four 
tubes going is too great 
for moet loudapenkers 


Fig. 


‘The construction includes several new 
wrinkles in wiring and in the elimination 
of unsightly serews. In fact, there are no 
serew holes whatever in the front panel S, 
except those used to support the variable 
condenser D and the tuning unit A, B,C, 


“The door cut in the back ofthe cabinet. Notice 
hhow the B batteries are placed at the back of the set 


wiring. 
mount- 
rs, the 


plate resistances, and the grid leaks. The 
wiring has been reduced to the simplest 
possible form by the arrangement of the 
parts in the set and by placing all of the 
battery and lament wiring under the 
sub-panel T and incasing it in spaghetti 


er,of Unusual Tone Quality 
(Sree ky } dials, tubing. Tuning is simple, for there are 


‘only two dials and the control of regener- 
ation need not be particularly critical 
‘except on distant stations, 

‘The set also is economical to maintai 
because it is not necessary to keep all the 
tubes going when you are listening to 
programs from local stations. ‘The use of 
three switches gives you all the power you 

need for various cond: 

tions. ‘The series con- 
nection of the switches 
prevents leaving one oF 

two tubes burning in 

your absence, for the 
right-hand switeh RL 

\ cuts off all the tubes, ro- 
gardless of the position 
of the two other switches, 


RHEOSTAT in the 
filament circuit of 
each tube makes it pow 
sible to operate the tube 
at the lowest possible 
temperature consistent 
with full volume, 
‘The receiver’ is ar- 
ranged to use 6-volt 
storage-battery tubes of 


ampere type. Dry-battery 
tubes of either the 134- or J-volt type ean 
be used without changing the set, unless 
you use rheostats that are suitable for 
‘only one type of tube, in which case the 
Theostats will have to be changed. 
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The large-capacity con- 
denser G is included in the 
cireuit so that the A or B 
battery may be charged 
by any type of charger 
without danger of blowing 
the fuses. 


THE PARTS YOU 
WILL NEED 


1B, and C—Lowloss toning 


em Low-lose ble com 
Hd condomeer, 00028 
ith lips Go arkd 


FBy-pass condenser, 
mnirfara Se 08 
ase on 


4, JP2—Coysling son 


Binclenvera with der Teas) 
Fe Ronreaseney tans 
former 
ine 


i P2—Double-cireuit 


‘od RS mateery 


iranede bracket tw 
‘Ties, screw, baw 


‘ayout.” ‘The means 
2 may be varied to wilt the sist 
‘articular type eabinet you ne 


‘The tuning unit, A, B, C, 
bought complete, or you ean build it yo 
self, The primary, A, consists of 6 turns 
of No. 14 bare copper wire, 4 inches in 
diameter and spaced 14 

turns. The secondary, 
No, 16 double-cott 
around 18 pegs set 
the around two, 
seribed in Por 


inch between 


ip. two method des- 
AR Sctexck MowTHLy 


No. 20 double-cotton-cove 
tre held in place Opa 
tween stripe of bakit 
tlekler coll Cy 
that no meta is used in the construction 
of the tuning unt except the small srews. 
Any good make of lows condener 
ray belused, but the capacity should be 
0006 microfared if x secondary col such 


the correct value. ‘The 
front panel of this par 
ticular set was made of 
ahogany-finished bake 
hat is a matter 
of ‘personal choice—any 
‘material will do, provided 
it i stiff enough to hold 
the entire weight of the 
» which is supported on 
| the front panel 
| 


sine of the front 
lS ie 18 by 14 
Inches, but these dime 
sions can be altered to fit 
the size of the record com= 


partment of the phono- 
graph. Because of this 
possible variation in the 


panel size, the spacing of 
in Fig. 5 and the 

for panel S$ are 

from the center 
d any changes in 

should. be 

and 


layout 
Hines, 


wensions X, Y 
he panel, 


can be made as large us 
necemury, and if 3-inch 
dials are used, 1 inch 
be subtracted from 
mension X and } 


from dimensions ¥ and Z, 
making a minimum size of 


12 by 13 inches. 


HOW TO BUILD THE 
RECEIVER 


After have pure 
hhased all the parts, the 


Fig.7. Lefthand view Fig. & 
tas described is used. It ix extremely im- 
portant to use a high quality audio trans- 


‘set, since the frames of the jacks are used 
to support the sub-panel T. There are a 
number of makes of this general type. 
‘Any make of fixed resistances and grid 
leaks may be used, provided they are of 


Right-hand view 


first step is to cut the 
panel S to a size that will 
fit the record compart 
ment of the phonograph cabinet. 

Nov, cut out a paper pattern the exact 
size of the panel and paste it to the panel 
with library paste. Measure off the 
positions of the holes on the paper. Note 
that only the centers for the shafts are 
riven, because many standard instru- 
ments are single-hole mounting and the 
others vary considerably as to the loca 
tion of the screws for mounting. 

After you have the centers of the shafts 
located, use the paper templet that comes, 
‘with each instrument requiring mounting, 
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How Radio Gyps Duped Me 


The Story of a Victim Who Built a Set of Junk 


As Told 


8 A radio fan, 1 am no longer 

Teast T have reached 
my pursuit of the 
‘mystery of radio where I find a little 
mystery and hear a little 

Te all began during 
be called the gold-rush ds 
when the craze had obtatied 
hold on the imagination of 
Hordes of newly ide ra 
fought madly at every” radio-store 
counter for the small consignments of 
parts that came in from manufactur 
fra buried in a sea of rush orders. 

"The radio craze first hit me one 
Saturday afternoon. It all seemed 80 
delightfully easy. All you had to do 
was to string a wire 
‘on the roof, connect 
tome wires to vari- 
ous apparently sim- 
ple electrical instru- 
ments and,_ presto! 
Music would flow 
into your ears from 
all over the country. 

‘By Monday morn- 
ing T was firmly de- 
termined to acquire 
1 radio outfit before 
another day had 
passed. As soon. as 
T could, I headed 
for the nearest radio 
store, where I mentioned humbly 
that 'T "was interested in buying a 
radio set. 

“Do. you want one of the eat~ 
Whisker type oF would you prefer an 
atudion detector?” the clerk inquired 
condescending! 

‘That dazed me for a moment, and 
then I recovered sufficiently to ask 
the price of each type. It developed 
that the set which T understood em- 
ployed part of a eat would cost in the 
neighborhood of $25, while the set 
using the other device would run to 
all of $76, including the storage bat- 
tery and the various accessories, 
which’ the clerk assured me were 
quite necessary. 


PAID $25 for the cat 

and what went with it, 
the whole evening installing the out- 
fit according to the alleged simple 
direction sheet 

Yes, it worked—T lived less than a 
mile from old WJZ, which was then 
located in Newark, N. J.; but some- 
how the tuning lever did not seem to 
bbe of much use. If WJZ was broadcast- 
ing, I could always get the station most 
anywhere on the dial, and if it wasn't, 
ho amount of tuning would bring in any 
other st 

For several months the erystal outfit, 
kept me satisfied. Then I began to long to 
hear distant stations. That meant a tube 
set, so I read all the radio literature T 


= 


to Newton 


could find, 
raving 


ki 


LH 
Ht 
ri 
| 


8 
t 
f 


By this time a change had taken place 
in the radio market. ‘The tremendous 
demand, coupled with the inability of the 
legitimate manufacturers to fill the orders, 
brought a lot of fiy-by-nights into the 
game with plausiblelooking substitutes 
for almost any of the standard radio 
parts. That these “yp” parts were 
almost useless goes without saying. I 


know, for that wonderful first set of 
mine ‘was made of them—all but the 
panel, which really was made of the mu- 
terial advertised on the sign, 


[WAS an cary mark for those “gyps" 
and the way they handed me absolute 
junk in exchange for my hard-earned 
dollars was a crime. 

The plates of the variable condenser 
were supposed to be aluminum, but 
spell of damp weather left them with » 
beautiful coat of rust, and subsequently T 
found that a horseslioe magnet stuck to 
‘them like a long-lost, brother. 

‘There was a Variometer in the original 
hook-up, I remember, and it looked 

pretty good when T 
ought it; but I left 
it standing in the 
hot sun for several 
hours one day and 
the whole business 
actually softened 
and sagged out of 
sshape #0 T could no 
longer turn the 
rotor. ‘The tube 
socket, too, was an 
excellent example of 
“‘gyp" manufacture. 
I think it was made 
of the same. ma- 
terial they use for 
molding the clay disks that trap- 
shooters aim at with shotguns. Cer- 
tainly it was. brittle enowgh—my 
serewdriver slipped while I” was 
assembling the set_and struck the 
side of the socket a very gentle blow, 
‘whereupon a large piece dropped out 

Really, it was a tribute to th 
broadcasting stations in operation at 
the time that the set brought in any- 
thing at all, 


COULD go on and tell, part by 

part, just how each instrument 
finally revealed itself as a fraud and 
had to be replaced with the genuine 
article, Eventually, the whole re- 
ceiver was rebuilt. 

‘The matter of “‘gyp" parts no 
longer bothers me, for I have learned 
to know genuine parts when T see 
them and I am familiar with the 
trademarks of most of the reliable 
‘manufacturers. Still, it was a plea- 
sure the other day to note, as 
walked by the store where I bought 
my first set of parts, that the “yp” 
who ran the place finally had gone to 
the wall and that an auction sale was 
being held under the unfeeling direction 
of the sheriff. 

For the sake of all those who are just 
starting in the radio game now, it is a 
pity that many of the “gyp” fraternity 
are still in business. Doubtless there are 
still thousands of beginners who will have 
to learn by experience as I did. 
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The Month’s Curiosities in Radio 


A Multiple Hook-Up—Unusual Sets and Accessories 


‘This Fan Tries Them All 


According to Peter Testan, Jr 
Brooklyn, N. Y.. the only way to 
‘out which type of receiying set 

iy 


results is to test 


tet to another so that 
he is in a position to judge value in the 
reception of distant and local stations 


Fuse Protects 
the Tubes 


Te is connected in 


Old Shoe 
Houses Radio 
Here is a_ perfect 
receiving set, built 


in an old shoe by 
Elaine Rabinoff, 


bap be welty 
mare 


to seilar 


Aver become 
feromed. with the 
filament circuits, oF 
the B battery is ae 
cldentally” con 
nected in place of 
the A battery, the 
fuse will burn out 
fand the tube fila 
ments will not be 
injured at all 


the tuning’ dial ot 
the ade of the 
shoe near the he 

fand the | bindi 
posts for butte 


Radio Set in Vanity Case 


Loudspeaker like Throat 
AA loudspeaker that is designed after the 


Dyna 
‘asad etfs 


The Radio Peddler Appears 


2. pre vedligh's 
Ee Yontyhs PSctmendhot 
aophred ish sorely 


tground, and the head phones. The pic puese 


tire shows it ‘removed from the case the 


SKIDDING How 
spo o owe your 


An automobile expert tell 
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Avoid It 


car from disaster on treacherotls roads 


By George Arthur Luers 
LIGHT car and a heavy foot make 
combination that works well as 

long as you traverse dry and un- 
‘obsiructed concrete roads 
‘But when the roads are glazed with 
fce, when they are wet from stow or rain, 
when they are freshly oiled, when a light 


rain has converted the fine dust on old 
roads into slippery mud, when you at- 


cen 


| 
mmpt to avold a stretch 
i bad going by driving 
n wet trolley tracks — 
then this combination ix 
jikely to. prove danger- 
for it leads to skid 


THE HEAVIER THE 
REAR OF THE CAR, 
THE OREATER THE 
TEROENCY TO) 
BeNG, REQUIRING 
cauious STE 
‘AND REDUCTION. 
OF SPEED 


ing. 
In fact, the heavy foot 
wat always presses the accelerator down, 
the limit and suddenly jams on the 
rake every time it is necessary to stop, 
‘a dangerous thing to have in any ear 
‘any kind of highway. 
Unless you are an exceptionally skilful 
ind experienced driver, your first ten- 
jency, when you feel the rear of your ear 
ipping sideways into a skid, ix to push 
jown hard on both brake ‘and chuteh 
hedals. You want to stop the car us 
juickly ax possible. 


SKIDDING ear, however, can't be 
stopped with its brakes. When you 
row out the clutch and apply the brake, 
it lock the rear wheels. The wheels 
not rotate, the grip of the tires on the 
lippery roadway is slight, and the con- 
Jequent difference in traction between the 
“ed rear wheels and the revolving front 
‘heels, coupled probably with an unequal 
istribution of weight in your ear, eatises 

‘skid, 

‘One fact must be appreciated by every 
|wner—that no ear has ever skidded with: 
jut cause and the driver is almost in- 

iably the contributor of the cause. 

Underlying many instances of serious 
}kidding is the nervousness of the driver. 
rhe terror of the sudden side swing robs 
Je driver of his ready reasoning power, 
Ind a movement of the foot or hands 
rings on the skid with uncontrollable 

‘The thing to do is to drive slowly 
ways on slippery roads—on any sort of 


CAR WEIGHT 


roads, for that matter. Then the neces- 
sity for making sudden stops—one of the 
most frequent causes of skidding—will 
be removed. Also, tt 

control his car sp 
engine, closing the th 
ing into a lower gear 
throttle to slow 


without releasing the clutch, which keeps 
‘the wheels ‘rolling in a 

definite direction. 

Hy ‘Avoid driving directly 

UNEQUAL DISTRIBUTION 

OF CAR WEIGHT 

CONTRIBUTES TO 

SIDE SLIPPING. 


to a curve at high speed or abruptly 
around another vehicle. Instead, learn 
to reduce your speed with the throttle a 
considerable distance in advance of the 
turn, and then make as wide a turn ax 
possible. A good rule to remember is to 
make the movement of your steering 
wheel always proportionate to the speed 
of your car, You can turn the wheel 


halfway round in perfect safety when yo 


0 
are going slowly, whereas a 
a of a revolution gofie whee! may 
is I should be held 


in change of 


HESE precautions should be sufficient 
to prevent your skidding in the or- 
inary conditions of driving. Should the 
car skid, though, despite all your efforts, 
to be careful, you can right it, or help to 
right it, by turning the steering wheel in 
the same direction an that in which the 
rear end is alipping. It is evident, of 
course, that this procedure may neces 
sitate steering toward a diteh, when the 
rear swings in that direction; however, 
this isa consideration that makes it more 
necessary to take the curve 

cautiously at a safe speed 
Skidding at curves applies 

to both wet and dry Tos 
conditions. A. straight 
oad, of the crowned, or 
raised conter variety, 
also can contribute to 
skidding even in dry 
weather. Ordinarily in 
driving along such a 
road you will straddle 
the crown instinctively 
in order to keep the car 
Sometimes, though, it will be 


level. 
necessary for you to turn out to permit 
another car to pass. ‘Then look out for 


idding! Slow down always when you 
eave the crown, for obviously the slant 
ing car tends to slide over toward the 
ditch. So slow down, go into low gear 
until you are back 'astraddle of the 
crown again, If necessary, stop, and 


i 


AT HIGH SPEED 


THE DIFFICULTY OF TAKING THE TURN 


February, 1925 
then make your way back to the center 
of the road as cautiously as you can. If 
the road is of clay, and wet, take even 
greater precautions than those I have 


‘Too much weight in the rear of the 
car contributes much to skidding. Closed 
cars likewise are more likely to skid, on 
‘account of the distribution of the weight, 
than open models, 
especially road- 
sters, Ifyoustudy 
‘the movement of 
‘your car along the 
road, it will be 
evident that the 
farther forward 
and the — more 
evenly distributed 
the load is, the 
more responsive 
the ear will be to 
steering, When the 
most weight is 
over the rear 
wheels, the steer- 
ing wheels, even 
though inclined in 
the desired direc- 
tion, cannot read- 
ily "control the 
weight to the rear 


OF BRAKE IS 
DANGEROUS, 


by them, the heavy rear weight tends 
to take control over the front of the ear. 


"THIS condition will be evident, espe- 
cially when a car is proceeding on 
the side incline of a wet road. ‘The locked 
rear whecls aro restrained against for- 
‘ward movement, and obviously they ean- 
not slide up toward the crown of the road. 
‘There remains but one thing for them to 
do, and that is to slide down, which they 
invariably do, The steering or front 
wheels are not locked and are free to roll 
forward. The result is that the rear of 
the car swings around to the front and 
Pomibly ditches the ear. 

Tt is desirable practice under every 
condition to carry passengers and equip- 
‘ment well forward in the ear. Even spare 
tires and tools add a desirable forward 
weight, and the mounting of spare tires 
on the front fenders or the use of trunks, 
compartments and storage boxes forward 
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on the runningboards, is more desirable 
than having their weight at the rear. 

Chains, of course, will lessen the like- 
Wihood of skidding. These are applied 
ordinarily only to the rear wheels, but 
there are extremely wet conditions under 
which the front wheels will not hold 
direction, when it is essential to carry 
chains on all four wheels. 


POSITION ON CROWNED 
ROAD WHERE USE 


bles 
thus holding the car 
falty”sescdly, while the. high-pressare 


direction. 


Fairly good speed can be 
maintained on the straightaway, but to 
make an abrupt turn is always dangerous. 
Under-inflated or balloon tires, both of 
which resist or restrain the ear in abrupt 


turning, undoubtedly are safeguards. 


BEGINNING OF A SKID 
WITH BRAKES LOCKED, WHEELS 
SUIDE WITH EQUAL FACILITY 

TO THE SIDE 


OVERCOMING THE SKID 


FRONT WHEELS 
TURNED IN 
DIRECTION OF 

SWING OF 
REAR END 


‘Gkidding of the rear wheels can be overcome by twening the front wheels im direction of skid 


OVER THE CROWN, 
THE HEAVY REAR 
OFCAR SEEKS 
THE DITCH 


on 


With them the road contact also is hetter, 
for the softer tires will not bounce off the 
road, leaving the rear end free to begin 
swinging. 

Speed on turns is the force behind the 
skid, and the lower the speed the lower 
will be the force that inelines to skidding. 
Any abrupt change in direction, regard: 
less of tire equipment or chains, must be 
ata slow speed, that the forces stored in 
the car will be controllable and s0.re- 
duced that the tires can maintain traction. 


F YOU are inclined toward nervousness 
and are inexperienced in driving on 
wet roads, apply chains to all wheels, 
keep on the crown of the road, and under 
no circumstances swing the front wheels 
rapidly, unless the car is moving at a 
speed below five 

miles an hour. 

‘The driver who 
faces the greatest 
danger of skidding is 
the one whose car 
never has skidded 
and who. therefore 
remains blissfully ig- 
norantof itshazards, 
He has experienced, 
+ 5 none of the feeling of 

absolute helplessness 

that comes over the 

man at the wheel 

when the ear slips 

out of his control, 

ber that when I first drove a 
roads were alike to me. Whether 

wet, dry, oily, or dusty, it 

ide no difference—I railed along just 
‘the same under all conditions on the 
straightaway, and took the turns figure 


ghtaway at about 
‘coal truck suddenly 
‘out of a side street, 
started to cross directly in front of 
me, I turned the wheel sharply, at the 
same instant releasing the clutch and 
stepping hard on the brake— 


| SHALL always romember vividly the 
sickening sensation as the wheels of 
my car refused to obey my hand. We 
spun around, my car and I, mining the 
truck on one side, and a telegraph pole 
on the other—by inches. 

‘In leas time than it takes to tell it, 1 
hhad learned my skidding lesson. 
that day T have taken no chances, for I 
now the possibilities of disaster that Ne 
in alipping wheels, 

‘And so, if you are one whose car never 
has skidded, take my tip and follow the 
simple precautions I have mentioned, 
‘They may save you from one of the costly 
accidents that bring tragedy to thousands 
fof motorists each year. 


$50 in Prizes 


‘AVE you a workbench in your 

Thome, and do you like to build 
‘useful things? 

If so, turn to page 130 of the Home 
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Saving Auto-Repair Costs 


What the Car-Owner 


Can Do for Himself 


F 


ang 
are gi ae 

laid ‘until the strongest pos- 
ani T find this apparatus of 
the bench.—I help in winter and summer.—Cuybe E. VOLKERS, 


10. REMOVE or replace a crankease is 2 
difficult and annoying job for one man, 
Jacking or blocking up the ‘ease 
but 


FOR ving hand signals at night, the 
devices illustrated in Fig. 6 are ex- 


copnt.  Qfe indy whityapisic yainted on 
" ntlegd ancfifr isfa polished 
dis of waite melpl, afl th isa 
ruify lengll of Whiclhreddct the 

ht froth any following car.—™. G. 


THE annoying 
“eracking”™ 
and. “snapping” 
of the spokes in 
wooden ear 
wheels often ean 
be prevented by 
turning alight 
spray from the 
hhose on them at 
intervals to swell 
the wood. If the 
trouble is due to 
drying out of the 
‘wood, and not 


cAyANIZeD tO 


thy be bent to 
the proper shape 
for attaching the 
supports and 
hooked or fas- 
tened to the 
springs or frame. 
‘The supports 
should be of 
length to wuit the 


ear; the ones I iveRtED caps to short spokes 
used were 18 in, “VERTED CA cr atheroma & 
Tong. —Ricuaun Fit. Fling Fig. 3. How metal permanent 
©. Pann, made by orale 
ing the wheel in 
WNERS of linseed oil, and 
corrugated a, then painting. 
heet-metal gue Weyt ELECTRIC 
ages often find ReATING PAD, HILE on 
that the cold pen~ ‘hs: sak, 
trates them to the key driving 


such an extent 
that it is difficult 
to aturt the auto- 
mobile on winter 
mornings. In the 
summer, too, 
these garages are 
apt to become 
very hot, to the 
detriment of the 
car's finish, as well 
stering, and top. 
ti 


the fan on my 
light earjoosened 


~ 
RADIATOR HOS! 


a 


ali and 
: radie 
testing oa 
terrowwner fatto sel aad wrk Das bing. Np no 
‘one cd 
for W greasy re- 
Fig. 6. pair job, and yan tei be lett on 
to dri . 
4 


Dae tee RODE, pmb, furthe) damage to the 
Se ee 5 twisting the 
roan =——\ fan bla ppasite angle #0 that 

Hoa! | knee unenas 
ne” Fett a rear bearing rather than 
Ea SESE: forward into the radiator.— 

HAgoup E. BENsox, 

as in Fig. 4. Two leather straps hold the 

pad in place and it may be covepsd with RUSTY rim it apt to cause slow 

nailed directly to the studding, as shown sheet asbestos, if desired. Teaks in an inner 

in Fig. 8. ‘The comers are finished with ‘The cord is shorten 


quarter-round molding and a baseboard is of the plug is only a fe 
nailed around the bottom. ‘The cost often pad. ‘The otherf half 
iow 


can be kept within $15.—Grorce A. nected rf|mearfs ofja lor 


Lumns, 
in th? three-way swith on 

WHEN. garage is wired for electric. “rin, medium, according t0 the 
ity, it is a simple matter to wrap a , ad your car can be left in 
heating pad around the lower hose con- ;, as the pad is provided with an 


ction, running from the water jacket of “automatic thermostat, which prevents 
the engine to the bottom of the radiator, overheating. —F. 8. Roor. 
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How You Can Build a Snow Igloo 
Imitating the Eskimo in Novel Sport for Snowdrift Days 


WTH his ithe arm afro like a 
torch, an Eskimo ‘bay burst 
screaming from a snow igloo. Lieut. 


Comm. Green, U.S.N., bury 
noes near by, sei 
smothered the flames, and doctored the 


Eskimo with a crippled hand 


By Fitzhugh Green 


Cut a rectangle about 2 by 3 
ing a bit toward the bottom. Or 


toward you, gouge out a trough 1 ft. wide 


and from 6 to 10 in. deep. ‘This trough 


‘enables you to slide the knife blade back 


122, place the last two blocks up-ended at 
the front right-hand corner. ‘This gives 
you a starting slope for your spiral when 
‘you cut away a triangle as indicated by 
the dotted line. Start the succeeding row 
with a full block lengthwise. As you near 
the back wall, begin to slope the blocks 
slightly inward. 

Tt is very important that 


is doomed to the endless fore 
ture of unescapable frostbite. 


"Show me how to build a 
snow ition,” was the reply. 


It is merely a 
matter of knowing a few sim 
ple tricky and these he has 
Goscribed in the following 
article. 


edges be well fitted, An 
Eskimo does this by shaping 
his block as neatly as possible 
before lifting. it into place. 
He then lays it gently on t 

underneath wall and slides 
it slowly against the preced- 
ing block. Holding it with 
his left, hiand “he works his 
knife back and forth bo- 
tween its edges and thovo 
adjoining. Gradually it winks 
into place. ‘The soft snow 


(Careful Sitting of the Keystone Block ex 
sures 2 velfsmpporting, Bltsard-proot root 


SNOW igloo in some ways is the 
most remarkable dwelling con 
structed by man. 

An igloo for 10 people ean be built in 
45 minutes. ‘No tool is required except a 
Tong knife; no material save snow. Once 
finished, it will support three men on its 
roof. A eyclone could not demolish it. 
Tt is air- and water-tight, sound- and 
tempest-proof. It is warm, dry, light, 
durable, well ventilated, and clean. Its 
door has weather strips, but no hinges. 
Its window is transparent, but unbreak= 
able. Its floor is marblewhite and hard, 
yet can be replaced in 10 minutes. 

Properly initiated into the mystery, any 
man can build an igioo the first time. 

TE is important to select proper snow. 
Find a drift packed hard by the wind. 
‘Test it by pushing your butcher 
into it. If the snow yields grudging! 
will make good blocks. 


and forth under the block your vertical 
‘cuts have outlined. Dislodge the block 
bby a gentle kick or two in the horizontal 
erack. The other 50 blocks are easily 
cut, working from this space. 

‘With your heel mark an ellipse 8 by 10 
ft. on a smooth packed surface, sloping 
slightly, if possible, in the direction you 
wish your igloo to face. Lay a ring of 
blocks lengthwise, edge to edge, on this 
outline, As shown in the sketch on page 


What the Mechanical 
Departments Offer You 


AGES 93 to 133—The Home 

a ae 
ing how ‘to star. tye 
Rousehold conveniences. and. novel- 
thee handbook for amatecr me 
chanice— illustrated with 38 drawings 
nd 26 photograph. 


Pages 134 and_ 135—Shipshay 
Home Department. — 


Pages 98 and 136 to 146—The 

settet Shop Methods Department 

packed with time- and money-saving 
‘professional me- 


Special Handicraft Contest An- 
nouncement on page 130, 


powder loosened by his knife becomes, 
in effect, a mortar. Finally, with 
thump of his knife hand, he drives the 
Dlock firmly and tightly into its resting 
place. 

Success with an igloo centers in the 
arch. And success is easy if one remem- 
bers’ the principle involved—that any 
domed structure is self-sustaining when 
its parts permit distribution of stress 
throughout the whole. 

‘No snow block must he laid at an angle 
that puts its face out of line with the 
curving spherical surface of which it is an 
element when the igloo is complete. A 
{ow trials will show that as the spiral rises 
the walls may be sloped more and more 
sharply inward. Block faces in all cases 
ahove the first tier or two are beveled as 
the cover edges of a hallowe'en pumpkin 
or a pineapple cheese are beveled. This 

(Contined on tse 182 


Beautiful Sal 
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em Chest Easily Made 


Has no Difficult Joints to Puzzle the Beginner in Woodwork 


F YOU are a relative beginner in 
‘woodwork and wish to astonish your 
family and friends by building a 

piece of furniture that will appear to be 
the work of an experienced craftsman, 
you eannot find a better project than the 
attractive Salem chest of drawers illus 
trated at the right. 

Incidentally, few pieces of furniture 
are more appreciated, In almost every 
hhome there is, room for another chest of 
drawers, und’ just now the low type, 
developed so beautifully by Colonial 
cabinetmakers, is becoming exceedingly 
popular. 

From the standpoint 


1A Salem chest of 


progresses, will be child's play in compari- 
‘son to the work usually entailed in mak- 
ing a piece of furniture. 

‘The exact size of each piece necessary 
in building this chest is given in the fol- 
lowing bill of materials. Each item is 
lettered to correspond with. the accom- 
panying drawings. The dimensions are 
given in inches, The woodwork can be 
made of mahogany, gumwood, or any 
cabinet hard wood you prefer to use, ex- 
cept where otherwise noted. 


by 22 by 42, lther solid hard 
red 


A, Ton of case, 
swced or tld 


‘of construction, this piece 


is entirely unique. It is 


ssafe to say that never was 
designed a chest of draw- 
fers 0 distinguished for 
beauty and refinement of 
proportions and at the 
name time so simplified 
that it does not require 
the making of a single 
dificult cabinetmaker's 
Joint. 

‘There is not a mortised 


‘whole piece. Most of 
parts are put together 
with butt joints, such ax 
fre used in common boxes. 
A few of the joints are 
plain miters, whieh ean be 
cut in a miter-box with 
hardly any chance of 
error. Even the drawers, 
which the amateur usually 
dislikes to make because 
of the careful fitting that 
fs required, donot, call 
for any especial skill or 
Knowledge of _cabinet- 
‘making and joinery. 

‘The main essential in 
constructing this chest of 
drawers is to study. the 
ravings and bill of ma- 
terials given later on until 
you have obtained a clear 
idea of the relation of the 
parts. ‘Then buy a suff- 
cient number of boards 
to make the chest. What 
you get will depend some- 
what upon what your 
umber dealer has in stock, 
Dut he will be glad to help 
you select stock that will 
cut to best advanta 
‘Then cut all the ma 
pieces to the correct. di- 
mensions as accurately ax 
possible. 

‘You will find that it is a 
simple matter to assemble 
the pieces, It is just like 
building a house of blocks, 
because the parts £0 
‘together naturally. What 
little fitting becomes 
necessary as. the work 


FRAME: = 
UNDER TOP 


SIMPLIFIED SALEM CHEST of DRAWERS 


REGULAR DRAWER 
ConsTRUCTION 
MAY BE USED 
If PREFERRED 
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FREE /, This Beautiful 


25c Book on 
Wood Finishing 


Our book gives complete instructions for finishing all wood—hard or soft—old or new. 
Tells how inexpensive soft woods may be finished so they are as beautiful and 
artistic as hard wood. Explains just what materials to use and how to apply them. 
This book is the work of experts—illustrated in color—gives covering capacities— 
includes color charts, etc. Use coupon below fora FREE copy. 


JOHNSON’S WOOD DYE 


Penetrating) 


Johnson’s Wood Dye is very easy to apply. It dries Johnson's Wood Dye is a dye in every sense of: the word, 
in four hours and will not rub off or smudge—penetrates It contains no finish whatsoever. Like most first class 
deeply, bringing out the beauty of the grain. Johnson's —_ products it answers one purpose only —it dyes the wood 
Wood Dye is made in 17 popular shades as follows: —the finish must be applied over it. We recommend 
Johnson's Varnishes or Johnson's Polishing Wax. 


No. 128 Light Mahogany No. 125 Mission Oak 
No. 129 Dark Mahogany No. 130 Weathered Oak fost Punt or Harcware Store your localitys Stores 


No. 127 BrownMahogany No. 110 Bog Oak poet shes mie 
No. 329 Red Mahogany Wo. 172 Flemish Oak soem So cat un the Bo and fall Sarat o How 
No. 123 Dark Oak No. 178 Brown Flemish — * Sish wood the proper way. Or, use coupon below. 

No. 126 Light Oak No. 131 Walnut 

No. 124 Golden Oak No. 140 Early English ‘S.C. JOHNSON & SON, Dept. P. 

No. 160 Brown Oak No. 180 Gray “The Wood Finishing 


All shades may be easily lightened, darkened or inter- 
mixed. Full directions on every label. Select the shade 
of Dye you want from the list above and order it from 
your dealer by name and number. 


MY DEALER 1S, 


My Meme. 1 
S.C. JOHNSON & SOK, Racine, Wis, U.S.A. Bree ot 
“The Wood Finishing Authorities” eer | 


© This seat on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33, 
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movable Seat Cushions 


Easy Ways to Do Your Own House and Auto Upholstering 


By William T. Weld 


COMFORTABLE seat with a 

good cushion is a combination not 

always encountered. Office 
workers, draftsmen, motormen, and 
many others sit on’ hard stools that 
‘would be much less fatiguing if pro- 
vided with cushions. 

It is not always possible, however, 
to get a cushion that will fit the 
chair or stool you use. In that case 
you can make one yourself. 

First determine the size, the kind 
of material you want for a cover, and 
the kind of stuffing with which to fill 
it. Figure 1 shows how a pattern is 
Inid out for a cushion 134 in. thick 
and 12 in, square. From this plan 
you can modify the dimensions to 
‘suit your own requirements. 

For a cushion that is to have hard 
and continuous service, cover of 


heavy material, such as canvas or artificial 


leather, should be used, while 


fred length and 
tired thickness to the sum of the 
figures representing the amount 
material needed for folding in the 
seams, usually 234 in. To deter- 
mine ‘the total width of the ma- 
terial needed, add twice the de- 
rired thickness plus the width to 
the sum of the figures representing 
the folded material, which in this 
direction will be 214 in. 


LARTER you have your, material 
‘cut to these over-all dimen- 
sions, start from the left edge, B, 
Fig. 1, and measure over as indi- 
cated ‘until the right edge, B, is 
reached. A pin may be inserted for 
reference on each line as it is 
measured off. Make all your 
‘measurements accurately and be 
sure that all corners are laid off 
square. 

‘The same procedure is done from 
edges C to A. ‘Then cut with a 


air of scissors or a sharp knife on 
all the lines indicated by the heavy 
lines of the drawing. 


You are 


ready for the stitch- 
ing. ‘The use of a 
sewing machine 


‘Two methais of 
feaking the same 


will look, As shown at Din Fig. 1 and in 
Fig. 5, the lower loops or seams are sewed 
permanently, after being folded properly, 


while the seams at A, B, and C are first 
basted or pinned temporarily in the 
proper position. The purpose of this 
folding is to conceal the raw edges of the 
material and to make a finished edge that 
will wear well. The loop formed also 
serves to hold welting cord in place if you 
desire to use it (Fi 
‘The seams marked D’ are first sewed, 
then the vertical sides are folded up 
and the flaps £ turned in together, 
and the corners are stitched from the 
inside. Next, fold the upper surface 
(C,B, A) into place, which will take a 
potition so that one F will be directly 
‘over the other F, thus really forming 
«4 cloth lid to the box cushion you are 
making. 


to place, as 
shown in Fig. 5, and continue around 
three sides and ahout two-thirds of 
‘the way along the'fourth side. ‘The 
stuffing then is put through this 
‘opening, after which it is sewed up. 
This ‘method of making a box 
cushion has the advantage of keeping 
your material all in one piece and 
that all of the stitching, with the ex- 
ception of the vertical corners, is 
done from the outsid 
Figure 8 shows a method used by 
upholsterers. In this the welting 
cord is covered first by a narrow 
strip basted in place, and then 
stitched between one vertical edge 
and one surface. These are held 
together as shown and stitched 
from the wrong side of your ma- 
terial, ‘This in done at all seams, an 
= opening being left for the purpose of 
putting in stuffing; then the whole 
cushion is turned right side out, 
An edge seam of this type appears 
‘as shown in Fig. 9. 


MGURE 10 shows a simpler 

‘method, with the cord omitted, 
‘The top and bottom pieces are cut 
to proper size, the vertical edge in 
cut in one long strip of the proper 
‘width and length and sewed to- 
gether at the end. The edges of 
adjacent and corresponding  sur- 
faces are then placed as’ shown in 
Fig. 10 and stitehed about 14 in, 
from the raw edge. This is done all 
the way around on both’ the top 
and bottom surfaces. The cover 
then is turned right side out, as ex- 
plained before. Figure 11’ shows 
how this seam looks when finished 


‘and turned. 
‘The stuffing is pushed ESET 
through the opening ere, PESESERG 


at one edge. Take a 
‘small amount each time 
and work it well into all 
the corners with a long. 
narrow stick or by put- 
ting your arm through Tis~ 
the opening and using 
‘your fingers. : 
Fill the cushion until 
the center is about twice as thick as you 
really want it. You are then ready to tie 
‘Contin on tase 122) 
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CELORON 


BAKELITE RADIO PANEL 


Size 7 x 12 
DIAMOND STATE FIBRE COMPANY 


CrtoroN- Diamond-Fibre-VurcawooD 


As popular as radio 


S more and more radio novices become 
seasoned fans, the popularity of Celoron 
Panels multiplies. 

Today Celoron is the accepted standard for 
radio panels. Sets of many foremost makes 
are equipped with Celoron panels and parts. 

Celoron does not chip or crack. It does 
not soften, warp or buckle. Itisinfusible and 
will stand up under atmospheric changes. 

Look for Celoron Panels where you buy 
your radio supplies. Insist on Celoron in- 
sulation in the parts you buy. 

Celoron is also made into tubing that has 
all the insulating qualities of sheet Celoron. 
It is used extensively by manufacturers of 
the best radio instruments. It is made in 
all sizes. 


Bridgeport, Pa., and Chicago, Ill. 


The oldest and largest manufacturer of vulcanized hard fibre 
fed technical materials in the world. 


Wherever you see a factory cl there are countless elec 
Mical ond” mochanitel ties for Celeron end Diomond Fibre 


itself 


Gelorom tubing holde 


This rack on a mer- 
chant’s counter 


DIAMOND STATE FIBRE COMPANY sasmns the he wanes 


te give you the best ia 
radio parts. 
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Better Shop Methods « 


How Expert Mechanics Save Time and Labor 


Secrets of Success in 
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Grinding 


What Every Machinist Should Know,about Abrasives 


By H. L. Wheeler 


HE art of fin~ 
ishing metal 


‘machine - shop, 
work. 

While grind 
{ng has been in 
use almost as 
longastheprace 
tice of hardening of metals and 
tools, and probably was first used in 
connection with the reduction of 
motal that had been hardened, such 
as axes, tools, and machine parts 
requiring to be finished after harden- 
ing, the practice has grown enor- 
mously. ‘Today machine parts of 
various metals, whether hard or soft, 
are finished by the grinding process. 

‘The finish produced by grinding is 
8 superior one, ‘The grinder is in a 
class by itself, when compared with 
the lathe, milling machine, shaper, 
or planer. For rapid production of 
finished surfaces, the grinder cannot 
‘be excelled by any other machine. And 
so it is that the grinder is becoming a real 
factor in machine-shop practice. 

‘The amount of metal removed by 

grinding is, of course, small. ‘The advan- 
fice les in the fact that very little pres 
sure is required to remove the metal. 
‘The liability of distorting the finished 


y | 


Hi, L, Wheeler 


the man must be “acquainted” with the 
machine. Grinding machines develop 
certain peculiarities that often result in 
spoiled work until the operator has 
learned all of the little weaknesses in- 
herent in the mac! be an old one, 
or the stiffness that is often noticeable in 
a new machine. 

T remember a job of grinding rolls for 
paper machines in a shop I was connected 
with a few years ago. ‘The machine was 
designed for this particular job, but had 
been in service many years and was 
badly worn. ‘There was just one man in 
the shop who could turn out satisfactory 
work on the machine. He had become 
0 accustomed to the old grinder that he 


niras 


piece is thus reduced to a minimum. 

‘This is well demonstrated in fini 
a very long shaft by the grinding method 
and finishing a similar shaft by turning 
ina lathe. Careful inspection of the two 
shafts will reveal the fact that the ground 
shaft is straighter and more uniform in 
diameter, and has a brighter and more 


knew just how to “baby” it to turn out 
a good roll. As he was a man well slong 
in years, several attempts had been made 
to break in new men, but they all guve it 
up in disgust, This was, of course, an 
exceptional ease. 

As this is the day of specialists in the 
machine business, there are specialists in 
grinding—men who make it their 
lite work, And with constant prac 
tice they get to know all about 
speeds and feeds, grind-wheels, and 

| the ins and outs of the grinding 

ess, But almost every machin- 


‘edge is well founded, he need not feel 
nervous about going ahead. 

Pechaps the most. pussling prob- 
Jem is the selection of the proper 
‘wheel for the job in hand, Wheels 
are made in many grades, sizes, 
shapes. ‘The grade or grit is desig- 

nated by a letter or number, 
with reference to size of the 
grit of which the wheel is 
‘compored and the hardness 
‘or softness of the bond that 
holds the grit in place. 

‘The particles of grit repre 
nent many thousands of cut- 
ting points, A grinding ma- 
chine that is equipped with 
the right wheel for the work 
in hand and working under normal condi- 
tions will remove a given amount of 
metal more rapidly thanany other process. 

‘The manufacturers of grinding wheels 
are experimenting constantly to improve 


Fig. 4. A modern hydraulic traverse grind. 
{ne siachine wed for fsng Tong! work 


their product and are discovering new 
and better ways to grind. Careful 
records are kept of each experiment and 
(Contivned om fase 140) 
ONT fail to turn to pages 136-146, 
‘where you will find the continua- 
tion of the Better Shop Methods De- 
partment. 
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Starrett 
Fine Precision Tools—2200 from One 


In something over forty years the 
Starrett Line has increased from a 
single tool, the famous Combination 
‘Square, to include over 2200 differ- 
ent Precision Tools, Hacksaws and 
Steel Tapes. Those years have seen 
the growth of a business that now re- 
quires the largest plant in the world 


devoted exclusively to the manu-| 


facture of fine mechanical tools. 


‘Shown inthe group atthe righ are the following popular Start Tool: Micrometer Depth 

Saag Na 4a Imtroved Fron Calipers, No.2 Fy Spring Dider, No. 77, Quick 

Reading Stet Tope, No. 510 wth Leather Cave and Patented Pu 

Opener), Micrometer No. 224 A (with coreg edna Anvils giving range of 2* to 6"), 
‘Square No. 11, and Thickness Gage No 73. Write for Catalog No. 33“ 


Combination 
{for description of the complete Stare Line. 


THE L. S. STARRETT CO. 
Werld's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 


ATHOL, MASS. 


From the first mechanics to whom Mr. 
L. 8. Starrett sold his Improved Squares 
‘and Rules, the roll call of Starrett Users 
hhas grown year by year until today every 
‘country in the world which uses machinery 
and precision tools knows Starrett as the 
standard of accuracy. 

What is the cause of this world-wide pre- 
ference for the Precision Tools that are 
made in Athol, Massachusetts? If you use 
Starrett Tools you know. 


wh Bucton. Handle 


Why are 
Starrett Tools 
Standard 


in every Shop 


© Thi seat on a radio or toot advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 39. 
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Tackle That 
h Job 


Toug! 
With a Trimo 


Endorsed by the Popular Science 
“institute of Standards 


Nothing is too stubborn for a 
‘TRIM. Its sharp, deep-milled, 
drop-forged jaws bite hard and 
never lose their grip, yet do not 
lock or crush, 

Think of the time, trouble and 
bruised knuckles that this all-pur- 

se wrench will save you. Rusted 
Baits, ‘battered nuts, jammed 
threads—all yield to TRIMO. 

Nut guards to maintain adjust- 
ment, rounded threads in both 
movable jaw and nut and insert 
jaw in handle, readily replaceable 
when dull or worn, are important 
advantages that you won't find in 
other wrenches, 


It pays to insist on TRIMO. 


Trimont Mfg. Co. 
Roxbury Moss. 


[TRIMO 


Novel /teciereation Cheaply ‘Built 


MACHINE for By A. E. Elling 
spreading glue 
on the edges of boards, built as 
shown, will pay many times over for the 
slight cost and labor required in its con- 


common edge joint. 
‘The bail is removed 
from the glue-pot and the turning is 
fastened loosely with screws through the 
holes in the bailears. The turning should 
not be so large nor fit so tightly in the 
sghphe glue cannot drain back freely. 

For long 

pieces a helper 

is required to 


left on the face of the work, because of 
the unequal brush distribution, 

‘The glue reservoir is merely a large 
outer glue-pot, which is fled with hot 
tlue from another container as often as 
‘eceasary. This pot is set into the head of 
fan empty nail keg, which is ballasted 
‘with junk iron or other weighty material. 

‘The glue is spread by means of a wooden 
turning which revolves freely. This may 
be plain or shaped to suit a tongue-and- 
grooved, rabbeted or any other style of 


How to Build a Dutch Crafts Hall Chair 


it easy to draw one side of a heart, but to 


hold up one end as the work is pushed 
over the spreader. 

‘Any one accustomed only to the brush 
method of applying glue will be surprised 
at the neatness, quickness, and cleanli- 
ness of this inexpensive machine. 


TN EESPONSE to many reauests from 
readers, POPULAR SCIENCE MONTHLY 
hhas in course of preparation a series 
of noteworthy articles on simplified 
model making. 


gest that you 
draw one side, 
cut it out, and 
use it as a tem- 
plet for drawing 


both sides” of 
each of the orna- 
ments, After 
thick and 6 ft making the 
Jong. "To. pre- outlines, ‘bore & 
serve the lines, small hole in 
however, the each to start the 
seat, A, should blade of a coping 
be 1 in, thick. saw of fretsaw. 
‘The heart — Brace Bis tby 
shaped openings 136 by 1734 in, 
ut in B, C, and ‘Tenons are’ cut 
D are 2’ by 23¢ soa calla for only a few singe (Coninned on 
in, ‘You will find par "mn“wur coustracdon’ adi carly’ Paik sue 122 
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Evenzapy “B” Batteries today contain more 
electricity, more service, more satisfaction than 
ever before. 

Processes evolved by the scientists of the Union 
Carbide and Carbon Research Laboratories, Inc., 
when put in effect in the Eveready factories, are 
responsible for this great accomplishment. 

At the same time the factories have effected 
a still higher standard of workmanship. A system 
of inspection that is a marvel of efficiency was 
inaugurated. The results, gratifying beyond 
measure, were accomplished with a speed and 
completeness that have few parallels in industry. 
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Scientists constantly improve battery quality 


101 


‘The final tests showed more electricity, more bat- 
tery service, greater Eveready satisfaction with- 
out increasing battery 
reduction in price. ing. costs, 
using the new Evereadys, in most cases show a 
reduction of at least one-half. 

There is an Eveready Radio Battery for every 
radio use. 
Insist on Eveready “B” Batt 


© This seat om « radio of tool advertisement signiies the approval of the INSTITUTE OF STANDARDS. See page 33, 
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You have the 


é De Forest Radiophone 

Requires no aerial — no ground wire 
Batteries, De Forest Loud Speaker after delivery. Easily movable from 
and Tubes complete within cabinet. room to room. Unsurpassed in purity 
Ready to operate within five minutes of tone quality. Hear it and know. 


© ™ radio or tool advertisement signisies the approval of the INSTITUTE OF STANDARDS. See page 32 
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radio habit now! 
You'd better have a De Forest 


Wine you have an instrument or 
not, whether you know it or not, you 
have the radio habit already. Do you go to 
the theatre? Do you go to political meetings? 
Do you read the day’s news? Do you seek con- 
tact with people who offer either amusement 
or information? Then you're essentially a 
radio fan, for many of the best of these things 
radio is giving in a way that they cannot be 
obtained elsewhere. 

Do you know what Lee De Forest means 
to radio? He is to it what Edison is to elec- 
tricity. Naturally the De Forest Radiophone 
is considered standard—and its definite advan- 
tages justify its popularity. 

The De Forest Radio- 


(with the right dial settings) from disturbing 
or metallic noises. Its range is unexcelled by 
anything in the radio-ways! And it is an imme- 
diate result-getter that is simple to operate! 

Whatever there is in radio, De Forest can 
give it to you. It yields good results from the 
beginning and gradually increasing rcsults as 
your skill grows. 


It will pay you to look up 
a De Forest Agent 
De Forest from first to last stands for all that is 
substantial and thorough and fundamentally 
right in radio. De Forest agents are qualified 
to give sound and practical advice and help in 
radio. When you find the 


phone is a complete and self- 
contained instrument with a 
loop the size of a picture 
frame instead of an aerial 
wire, with batteries, tubes 
and De Forest Loud Speaker 
complete in one artistic cab- 
inet. Here is an instrument 
that can be easily moved 
from room to room. It has 
a remarkable tone quality. 
It brings out the voice or 
instrument as sincerely and 
truthfully as the performer 
himself does—andclearsitself 


Your Tubes are the key 

to your radio reception 
If you know what the tubes 
doin a radio ser, you'llknow 
why nothing but De Forest 
Tubes will do. 

Used as detectors or am- 
pliers, these tubes combine 
{deal operation with long 
Iie svar strength and free- 

om from microphone noises 

DV-2, for storage batterie, requires 
 flament poteneial of 434 volta, and 
has a current consumption of 25/100 of 
an ampere. 


DV-3,fordry batteries, DV.3 
requires 3 voles on the 
filament, and consumes 
{6/100 of ‘an ampere. 

The “Magic Lamp” of Radio 


Dv-2 


DeForest agent in your vicin- 
ity you find a man who 
knows radio—a man who has 
given us his word that he will 
see that every instrument he 
sells is thoroughly inspected 
and properly serviced after 
thesale. Avail yourself of his 
help. He desires, as do we, 
that you should get the full- 
est enjoyment and satisfac- 
tion from your instrument. 


DEFOREST RADIO CO. 
Jersey City, N. J. 


DE FOREST ° 


REG.ULS. PAT. OF. 


RADIOPHONE 


© This seat on 


REG, US. PAT.OFF. 
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YB MPL, 


IS is the level you want 

for overhead work. It's 
so light you can use it all 
day without tiring. And it's 
handier to get hold of, too. 
You can read it from any angle, 
‘even in dim light. 
It's accuracy is permanently built 
the factory—you can depend 
year in and year out. 


on 


Favorites Everywhere 
Sand’s Levels have made good on 
the job for thirty years. If you 
like “good tools you'll appreciate 
the many advantages of a Sand’s 
Aluminum Level. 


24" 6 Glass Aluminum $5.50 
Others proportionately low. 
Also a complete line of wood levels 
for every purpose. 
Look’for the Name on the Genuine 
(At Gao Hardnare Store ery aere 
dear Sessa natn end edSrass, 
SANDS LEVEL, 
&TOOL CO. 


5849 Fischer Ave., Detroit, Mich. 


POPULAR SCIENCE MONTHLY 


February, 1925 


How to Cut an ‘Attractive Archway 


By Edwin M. Love 


‘N° MANY sections 
of the country, es- 
pecially where architects of the first 

rank have influenced 1 

homes, it is now the 

the living-room with 


Plastered archways like thie are becoming in- 
‘reusingly popula tn well-designed email hemes 


groups. They also afford better oppor- 
tunities for a unified scheme of interior 
decoration and an artistic arrangement of 
furniture. 

By reason of their adaptability to a 
variety of shapes and sizes of rooms, and 
the ease with which they can be built, 

ched openings can be constructed by 
ny man reasonably familiar with the use 
‘of carpenter's tools. The procedure is 
largely the same, whether sliding doors, 
French doors, or single doors are to be 
removed in favor of the arch. 

In designing the opening, attempt to 
center it on one or both of the rooms, 
although this may be impossible. Balance 
is the thing to consider, as well as’ the 
relation of the archway to doors, win- 
dows, and furniture. 

‘The arches best suited to this work are 
illustrated. Simplicity should be the 
keynote, as any attempt at elaboration is 
almost certain to result in poor design. 
For most houses the ellipse is preferable. 
‘Try to make the opening noticeably 
narrower or wider than it is high; and 
take care that either the top of the arch 


or else the “spring” — 

the beginning of the 
on a level with the doors 
‘of the two rooms involved. 
and-location being settled 
plumb lines on the parti- 
1¢ plaster to the line with a 
jammer and remove to 


compass saw. For structural 
‘best to make these side cuts 
2 in. inside the side studs, 

Remove the debris, carefully punch a 
hole in the plaster on the opposite side 
near the floor, and repeat. Next, deter- 
mine if the ceiling joists bear on the par- 
tition; if they do, shore them up in both 
rooms by forcing. smooth planks against 
the ceilings with two-by-fours that rest 
‘on suitable blocks on the floor. 

Cut the studs off on a level 434 in, 
above the finished height of the opening 


{yas 


and remove them. Cut two trimming 
headers out of stock the same size as the 
studding, making them equal in length to 
the distance between the side studs. 
Spike them solidly together and drive up 
against the “cripples,” or short studding 
above. In case these cripples are leas 
than 1 ft. long, it is advisable to remove 
them also and substitute two planks of 
suitable width spiked together and forced 
up against the plate edgewise, the trim- 
mer in turn being secured to it.’ Spike the 
ends to the side studs and double the 
latter by cutting extra studing to a 
driving fit under each header end. Nail 
all securel 


may be re- 

ine 

Stock, lay ‘out the necemary "cures, 
20 


"ils all i 
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so Easy 
to Know the 
Outdoor Temper- 


ature from the Cosy Interior 


Since I Purchased this Zglor 
Temprite Window Thermometer 


© DRAUGHTS on Grandad 
Ne baby crawling on the 

floor, caused by opening the 
doors, stepping out in the shivery 
weather to read the thermometer 
the old fashioned way, suddenly 
lowering the room temperature— 
I juse glance through the window at my 
Temprite. 1 keep 


and convenience. 
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Pomesses three essentials of thermome 
eter character, ACCURACY, SERVICE- 
ABILITY AND ATTRACTIVENESS. 

In it we have accomplished our desire 
to create a reliableWindow Thermometer 
for the multitude to sell for $1.00, The 
Taylor Temprite is readily distinguished 
from'the mediocre. 

Don't deny yourself the use of 

distinc’ 


ing the comforts 


the cold outdoors ® tometer another 
where tt belongs. MB ple day! 
Te means comfort Others are enjoy: 


We all drevs for winpow Meg and convenience 


theweather.Idress 
the cities necordingly for school Ka 
health factor, I fel, for the whole faraily. 
‘And it addsa cheery touch to our home.” 
The illustration at right shows this su- 
perior Temprite Window Thermometer 
fullsize. The printed page cannot convey 
the attractive appearance. Metal, white 
‘enameled back, Weather proof. Can be 
read at a distance of 15 feet. Large clear 
numerals and markings, fadeless colored 
liquid in a magnifying glass tube. Comes 
with window brackets and nails for easy 
attaching to outside window frame. Ad- 
justable to proper angle for reading the 
temperatute fom iside—and ous as 


ena Plt instrume! 
eters, — Naylor lr ont Companies 
“TORONTO” AMBSST.2t WEST AVENUE ROCHESTER.NY.US.A. 


ft brings. Why not 
you? Easy of accomplishment—stop at your 
Gealer’s on that shopping trip, oF phone 
the “Mister” ro bring one home tonight. 

‘You can now own this reliable Ther- 
mometer for a dollar—a small purchase 
that adds a touch of completeness to the 
home. 

If not obtainable through your regular 
dealer, we will ship one postpaid east of 
the Rockies, upon receipt of $1.00. West 
of the Rockies, $1.10; Canada, $1.35. Safe 
delivery guaranteed. 

To test for readability pin 
this advertucment up across 
the room. This illustration 

is full sie 


THE SIXTH SENSE OF INDUSTRY 


cos Temperature Instruments 


ECORDING + CONTROLLING 


INDICATING + 


© This soa 
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—Men whose 
livelihood de- 
pends upon the 
quality of their 
tools almost as 


personal skill. 
‘They'll tell you 
—almost with- 
out exception— 
fc that they prefer 


MAYDOLE HAMMERS 


Here's why! There's “hang” 
to a Maydole Hammer. 
‘There’s just enough crown to 
its face; there’s a grip to the 
claws that only a Maydole 
has; and, there's the material 
‘and workmanship that have 
made Maydole Hammers fa- 
mous since 1843. 


‘The head of every Maydcle Hammer 
is of finest, pressforged steel. Tt 
costs more ‘to make, but it gives 
the metal a toughness that can't 
‘be had by pther methods. Take 
‘Took at the claws —see how 
they're backed off to give a perfect 
‘esp on the nail and the maximum 
OF strength. You can “pull” any- 
thing with a Maydole. Then lool 
at the handle — perfect, clear, 
ftecond-growth hickory, air dried for 
years. 


And up. 


Stee 


the head, you'll find this 
 Maydale” —a pledge 


Asie 
‘enows Maydole Hammers. Write 
3s waft andbook and catalog 
2 


your hardware dealer—he 


THE DAVID MAYDOLE HAMMER CO. 


much as on their |] | prea can keep hal, C 
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The 


| ties, "As “they” are 
| piled up, the men 
| doing “the actual 
throwing can press 
| them “quiekly “into 
| sizable use and hurl 
| them at the opposing 
side. One man with 


a dozen combatants S 
supplied with poten- 
tial snowballs for de- 
fense. 

‘To make a press, 
first ‘choose three round cocoanuts and 
saw them in half. Remove the meat and 
set the shells aside to dry thoroughly. 
Meanwhile make two levers from hard 

| wood in. thick and 3 in. wide. Handles 


Speedy Coaster Has Corrugated-Iron Bottom 


‘OASTING sleds and double runners 
are always more or less expensive to 


the front. 
wheel ean 

| picked up for a 
few cents at any 
second-hand. auto 
yard. 

‘This coaster is 
especially fast and 
{e'must be steered 
with caution be- 
cause of the long 
rn of the bottom. 
With four or five passengers, it will be 
found a steady and speedy ‘conveyance 
and one that will furnish lote of fun for 
the builder. 

‘The foundation for the iron is either 
‘one board 18 in. wide and 9 ft. long or, 

| better and cheaper, two boards cleated 

| together. Cut out four curved forms as 
indicated from good, strong wood about 
10 in. wide. Cut a notch at the front end 
of each, asshown. 

Nail the four forms to the edges of the 
bottom boards and connect them in the 
notches at the front by means of a cleat. 

| ‘Then turn the frame over and nail sheet 


Snowball Press for 


February, 1925 


faped at one end of each and a 
block screwed to the opposite 
rhe total thickness of the two 
(6 Yoould be slightly greater than the 
natdr of one of the cocoanuts. ‘Then 


Drill « small hole in the exact center of 
- each hal cocoanut, 
shell, being careful to 
keep the proper pairs | 
of shells together. 
‘Then fasten three | 
hhalves to the inside | 
‘of one of the levers | 
‘and the correspond- | 
ing halves to the in- 
side of the other lever 
so that when the 
levers are closed the | 
halves will meet ex- | 
Use brass oF | 
galvanised screws. | 
Oil the completed 
press with linseed oil, 
Tn preparing am- 
munition for battle it 
Is advisable to pile up a he 
snow in a position where the 
makers will be protected. 
snow in their presses, squeece the hi 
together, and turn out the snowballs, 


The press 
rough | out 
snowballs 
‘very ” aulkly 


of clean-surfaced corrugated iron to the 
under side so the corrugations run length- 
ive flat-headed naila and drive 
rough the hollows of the iron. 
nit comes to turning the iron up 
‘of the forms, bend it gently and 
ently’ as you go along so that it 
crinkle or have sharp breaks in 
thd corrugations. 
fext, spike two blocks to the frame as 
supports for. the 
seat board. ‘These 
should be ‘at Teast 
12 in, high and 
‘well fastened. The 
seat is a plank 12 
fn, wide and 12 ft. 
Tong, with the 
corners beveled off 
fs a finish. — Nail 
it to the blocks 80 
that the front end 
comes flush with 
the cleat across the 


nail 


made of strong wood of the 
cated. The bottom edge should be shod 
with strap iron and the back edge fitted 
with a shaft to fit in two holes, one in the 
bottom board cleat and the other in the 
seat. An iron tiller rod is forced through 
‘the center of the rudder. | 

‘Make a wooden drum and fasten it to 
the shaft of an old auto steering wheel. 
‘Then run strong lines from the tiller 
ends and after connecting them make 
several turns about the drum. 


J} 
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The World’s Wonder Set 


at a Popular Price 


EAGLE RADIO co.| 


The Baniou Models AandB 
— nlaatind me acelvers 


EAGLE R RADIO CO. 
iden Place, Newark, N.J. 


Sw ee ow 


a. 
3 
4 
a 
») 
‘ 
( 


Power to 
Turn ’em 


You can depend 
upon a sturdy 


Snap-On to tum 


the most tightly 
frozen” nut. 


There's a special 
Snap-On handle 
combination for 
fast work in ever 

hard-to-reach 
place. 


ScapOn engines have made an indivi 
salon of ics ad sockets or 
ech indiveua! abe of eat ‘This fs the Ford 
Sez Adlagram i te id of the box shows the 
tigate and bleach ren wil 
feach and turn. Just follow the diagram 

on tne Fold ae mae ety Wee bt 
{all iatormation about ‘the selected ‘Kit for 
yourear 


Look for the name—without it 
no wrench is @ genuine Snap-On 


Snap-on 


Socket Wrenche: 
‘Snap-On Wrench Co., Mfrs. 
Milwaukee, Wisconsin 

woe a TE eee. 

MOTOR TOOL SPECIALTY CO. 
14. Jackson Bivd., Chicago 

PGR tad me fal percalare shout Sanp-On Ki 


fe, AE pereted 
hie Sicha ic a lc chek ee) 


Easily Worked Sheet Led Used | 
to Ornament Treasure Chest 


N THE studio of a certain New Yorls 
is work is well known, 


of Porv 
Monruy, the was table 


priorthatppearance 
i coll surrepndings 
what[t think Ut table 

renfarked to b friend 


needs fa pirate's chest, 


Instead of going out and buying a 
Jewel case or an ornamental box to carry 


‘The hand-wrought metal om this chest is 
sheet fend fastened with Cut emp tacks 


out this idea, the artist hunted around 
and found an old oak sketching case of 
about the right size. He removed the 
partitions, cleaned out the inside, re- 
Placed a missing hinge, and fastened a 
heavy brass chain to hold the lid from 
flopping, backward 

‘Next he visited a plumbing shop in the 
neighborhood and bought some thin 
sheet lead. At a hardware store he ob- 
tained a supply of gimp tacks. Returning 


‘Hammering down the backround of four box 
corners, made tm one piece for convenience 


to the studio, he placed the box on the 
sheet lead and marked out the dimen- 
sions, as if he intended to make a metal 
case to cover the box. 

On the lead he then sketched a design 
like that illustrated in the upper drawings 
fon this page and cut out the openings 
with an old pocket-knife and scissors. 

‘The sheet lead was laid over the box and 


eened to make an almost invisible joint. 
Gimp tacks were driven in to hold the lead. 
‘The woodwork was painted a dull but 


glowing vermilion. Green, blue and 


brown artists’ oil colors were daubed on 
the lead itself in hit-and-miss fashion, and 
then rubbed partly off to give itan antique 
tone. ‘The casket was lined with royal 
purple velvet and filled with old jewelry 
and trinkets, which were allowed to over 
flow onto the table. 

So attractive and unusual was this 
fomament that visitors to the studio in- 
variably exclaimed when they first saw it. 
Yet the work and cost amounted to very. 
little, and the chest could be duplicated 
easily by a handy man. 

Another method of decorating boxes 
sand chests is to apply corners made as 
shown in the lower illustrations on this 
page. The design is worked out on paper 
full size and traced by means of carbon 
paper on thin aluminum, brass or copper. 

One of the simplest ways of bringing 
cout the design is to recess the background 
by hammering depressions of uniform 
depth into it with a punch. ‘The metal 
should be firmly fastened to a waste piece 
of board while the hammering is being done. 

‘The final step is to cut out the design 
and fasten the corner strips in place with 
brass or copper nails or escutcheon 


After the de 
ost worked 
cout with ham 
‘er ond punch 
the corner ate 
coat with old 
Schoen (ale) 


ins. ‘The corners then may be connected 
with longer strips, which bind the edges 
of the box. ‘These may be combined 
with various types of central ornaments 
and bandings cut from the same metal. 


© Pilea on Glee od A a ne se SE Se 
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Leer the others have 
their card games— Grandpa 
settles down to real amuse- 
ment—at the radio. 


His dependable Brandes 
Headset shuts out the bab- \ 
ble. Its Matched Tone gives 
him each word clearly— 
with identical tone and 
equal volume for both ears, 


Grandpa’s in a world of 
his own—and the game 
continues undisturbed. 
Everybody’s happy! 


Tahie-Tather$10.0 {9am 
‘sddtional went ol te Roce 


Brandes 
The name to know in Radio 


(© conte nd fn ta 


—=—— — 


© This seal om a radio or tool advertisement signies the approval of the INSTITUTE OF STANDARDS. See pare 28 
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Slow Machines | 
Take the Count 
‘Any machine that’s running 
too slow or producing too 
slow gets “‘counted out” by a 
Veeder Counter. 

Either the operator speeds 
up or the designer gets busy 
on_improvements—and the 
VEEDER records the im- 
provement. 

Your machine must run well 
all the time, for its product 
must run into profitable 


FIGURES on a 


COUNTER 


‘The small Revolution Counter be- 
low registers one for a revolution of 
at, Records ett or pets 
of many typen of chinery: 
‘pecially handy for counting 
turn of 


gon, 
He.) Seal Ro- 
tary Ruchet 
ter recprsating movements of sal 
‘oucinen, ao $200, 


Speed Counter 


Ee er os oe 
faery Vas 
itch totale the recting mechani 


‘ (Gut lene than 14 shee) 

“The Veeder Speed Counter enables 
te agp motor egies generators, Ine 
Sfhelent’ epewdas Price with tee 
‘ber pn, (ee luntrted) $3.50 

FREE—The 80-page Veeder 

booklet of counters you'd 

like to see—and set working. 
The Veeder Mfg.Co., 
44 Sargeant St. Hartford, Conn. 


HIS sled, painted 
in red or yellow 
and black, will be the envy of every 

boy in the neighborhood. It requires a 

little skill in fitting the pieces, but there 

is nothing really dificult about the con- 
struction, and the cost for materials 


"Sa pipe collar in. Sn ameter and 25 tn lng, 
neti a Not pie and | 


‘Some Gein cxling a waingcotine 
sexgaed Hips ol weed) for the font 

"Five beards U7 nate the runners 
& a 


‘The main outside strip is soaked for 
several hours or treated with boiling 
water and bent in the center to fit the 
curve fc =-ed by the end of the hood. 
This! 12cad by cutting the wash-boiler 
as sh 1 by the dotted lines to make the 
hood 7 | th» seat back. ‘The rear ends of 
the trip arc festened by the last cross 
piece, which -s notehed to suit and held 
wits legserews and strap-iron corners 
bolted in place. 


"THE middle cross piece is attached 
similarly, while the one in front is cut 
to fit snugly inside the curved sides. The 
upper edges of these three strips lie fush 
with the top of the outside frame. 

The front runner is pivoted to the split 
pipe so that it will move freely up and 
down. This pipe extends through the 
1-in. pipe collar, which is set through the 
center of the front cross piece. Two 
washers, placed between the split and 
spread end and the collar. reduce friction. 


Making a Wash-Boiler Sport Sled 


By Dale R. Van Horn 


Above deck, the 3- 
in. pipe is threaded 
(short enough to work easily when the dash, 
or hood is in place) and a quarter-turn 
coupling turned on. A straight piece of 
it screwed in to form the tiller. 
is done, a hole should be drilled 
1¢ lower end of the coupling 
of the vertical pipe and a 
through. 
the frame is covered with 
sting. The hood is attached 


by tacking the cut edge to the sides of the 
frame. The original rim or flange on the 
boiler gives this piece a finished appear 
ance. 

‘The seat section is tacked down 
through the bottom. Small holes are 
drilled about the rim, 2 in. down and 2 in. 
apart. The sides and seat proper are 
padded with old rags and the eanvas is 
cut to fit. The upper edge ix Inced in 
place. Drive nails at 2-or 3-in. intervals 
In both directions on the bottom to pro- 
duce a real cushion effect. ‘The nails can 
be clinched on the under side to prevent. 
their pulling out. 

‘The runners now should be put in 
place. Cut them as shown and cover the 
lower edges with light strap iron, held in. 
place by countersunk screws. A hole is 
bored through the front runner for towing 
purposes. ‘The two rear runners, which 
also are capped with strap iron, are paral- 
lel and attached by strap-iron_ braces 
bolted to the two special cross pieces as 
indicated. Finish the runners with a fle 


until they are bright. 

Ay SPOTLIGHT can be clamped to the 
top of the hood, if desired, with a 

smal storage-battery net underneath the 

ot 

‘No brake has been provided, but if one 
is desired, a simple strap iron, bent to the 
shape of a hockey stick the end 
flattened und bolted to the left side, will 
ive sufficient leverage. 

If placing the feet under the hood is not 
comfortable, set another cleat under the 
frame and with the ends extending 5 in, 
‘on each side, the exact location to be de- 
termined by trial. 

‘The canvas should be given a coat of 

shellac or non-injurious paint. Place a 
‘ele handie-bar grip on the end of the 
tiller, if you have an old one. 


© This seal on = radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 32. 


POPULAR SCIENCE MONTHLY ut 


Music Master %& 
Gives Life to 
Radio Voices 


ORLD fame comes to sit 

through a mysterious somethis 
in the voice—a personal quality th: 
grips the h ‘and holds them in a 
spell of delight 

When voices with delicate modula- 
tions and elusive sweetness of tone are 
broadcast, only a master instrument 
can reproduce them faithfully. Such 
an instrument is Music Master. 

Two celebrated opera stars sing the 
Duet of the Flowers from Madame 
Butterfly, Hear the quality of great- 
ness in their voices, as it can be heard 
only through Music Master. 

Radio impulses entering the sensitive 
precision instrument in the base are 
translated into sound waves, undis- 
faithful to the original 
trument. In the tapered 


sound waves grow clear and bell-like 
and, finally, the full, 
pour forth in rich reson 
the Music Master amp! 
natural wood 

Music Master is a musical instru- 
ment—the musical instrument of radio. 
Hear it at your dealer's; or, better stil, 
have one sent to your home to prove 
with your own set. 


ure tones 
e through 
ig bell of 


Deaters Everywhere 


{Music {aster Corporation 


Makers and Ducribtors of Migh-Grade Radio Apparatus 
10th and Cherry Streets * 
Chics PHILADELPHIA Pisuiwesh 


Uu ic Connect Music MasTeR MODEL VI $3) 
im place of headphones. MODEL. Vit $3.65 
5 ; 2hin 
‘al Soe ee 


RADIO.REPRODUCER ° = N?adisomens Ee 935 
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Fast work with a 


“YANKEE” 
Ratchet Screw-driver 


‘And easier work, too. One grip on the handle 
ll what is needed, then turn to and fro, and 
ikee”” Ratehet does the rest. 


No tiresome gripand-letgo. The Ratchet 
takes fold. going Torwardy_ and. re- 
Teates coming back. "It ‘does the 


work and saves your muscles 
‘Once you have wed a “Yankes™ 
Ratchet Serewariver youll never be 
without it 
No, 10 
my 


“YAWKEE” othe tal you hey mane the 
‘net in quay, enya vei 
Weiter FREE “Yankae” Tool Boule 


‘Noxrit Buos, Mec. Co,, Philadelphia, U.S.A. 


“YANKEE 
TOOLS 


Make Bettov Mechanic 


POPULAR SCIENCE MONTHLY 


— 


L 


wal 
the 


Toy Ice-' 


GATLING « model ice-boat is afascinat- 
ing diversion from the more or: 
winter sports of skating and hyckey. 

‘To build a toy of this kind fonstruch.a 


frame of two pieces of wood, fie }. in. 
14 by 10 in, ang 

the other 3¢ by 1 

by 24 in, 


€ 
eh ok pak) 
Disco 
og (od 

iota tena With wo 

pint 

Sed’ hy tty? 


and drill a ¢-in. hole for 
the rudder post. 

A Min, dowel stick, 16 
in. long, serves as a mast 
‘Two grooves are made in it as guides for 
the screweyes in the ends of the 
the boom. Three holes then are 


t Sails as Fast as the Wind 


Household Use 


center piece and then to the legs. 


eT 
Portable step (a left) 
fd. sturdy. come 


apart from each other. ‘These are for fish-| 
line “ropes” and wire guys. ‘The mast is 
fitted into place with carpenter's glue. 
‘The runners are 1 by 2 by Tn, wooden 
On eae 
© inetge fasten a 1/16in,| 
rem oi coe on 
with a round-head 
‘wood screw. ‘The 
angles. shotld be 
attached to tho 
Tuners with the 
base of the angles 
‘onthe inside. of 
‘tho runners’ center 
ines. ‘The runners 


id, 


nuts to 1/16-in. angle irons attached as 
shown to the crosspiece of the frame. 

‘The rudder is a piece of sheet iron 1/16 
bby 1 by 5 in, with a brass shaft 34 in. in 
diameter riveted to it. ‘The handle is 
fastened to tae rudder shaft after as-| 
sembling to the frame. ‘The rudder is 
kkept in a fixed position for steering pur 
‘poses by the pressure of a pin in the rud- 
der shaft against a rubber washer, 

‘A tin cover about 4 in. in diameter is 
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This is YOUR BIG OPPORTUNITY. Electricity is calling you. The 
the fastest growing thing in the world. It is expanding at the rate of 
billion dollars a year. But it needs more trained men—big pay men. With my Home Study 
Course in Practical Electricity I can quickly fit you to fill one of these big-pay jobs. 


time to develop that talent: and make big money out of 

all about Electricity you can quickly ie through m 

teaching. Thave trained thousands of men and put them in big-pay Joby in all parts of the country. 
{ean place thousands more in similar position ofthe great Chicago Engineering 
Works, 2 million dollar institution, 1 know whet id what you must know to fi 
them-—that's what I give you in my Course ne train you to earn $3,500 to 


meen" Be a Big Paid 
Electrical Expert 


What are you doing to prepare yourself for a real success? At the rate you are going where 
will you be in ten years front now? Have you the specialized traning that will put You on the road 
Xo sdccess? ‘Have you ambition enough to prepare for success, and Ret it? 

‘You have got the ambition and 1 will pve you the training, #0 get busy. 1 am offering you 
success and all that goes with it. Will you take it? T'll make you a *PRICAL EXPERT, 
i'vill tain you as you should be trained. I will give you the benefit of my advice and 20 years of 
cengincering eaperience and help You in every way to the baggest possible succes 


Valuable Book Free = (cuz gyqincx ~ 


fis ‘ie "You" ‘My book, The “Vital Facts 


ut Electricity. has started many 4 Chieage, Engin 

a man on the way to fortune. It shows how You, too. can quickly “works 

idecome'a highly paid ‘Electrical Expert. Twill wend acopy! free ¢” Dept, $32, 2150 Lawrence Ava. 
nd prepaid. to every persom aninwering this advertisement~ ’ ‘CHICAGO, ILL, 


/ 

eee tater Go eh es 

StPez | Act Now? ee mt fe curly tne 

are 2 Ser SESS | accounts, NOW IS THE TIME TO ACT. aval me gNp4, may semi entirely fre, 

Sdemts whale working tn faboestoeye coupon NOW. ‘Vital Facts’ nat Elec 

Tee eres (abe cpcer 

Hee beat Ra ats ea 
yor oan fs tare. 


1. Sica Seta aad L. L, Cooks, Chief Engineer 


$eS'ant tt at nnn for CHICAGO ¢ 


2150 Lawrence Ave., Chicago, U.S.A. / peasant 
Dept. 532 of Cty. State 


The Cooke trained man is the Bi¢-Pay man 
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“Red Devil” P liers Tool Cabinet Combined with Bench 


—Your First Choice 


Ben ay 
ae 
ag 

You want to be 


the pee fe 
ir 
Baspone, hate 
Fee properly 
fade’ plier, that 


Fe 
Boot Fee 


sg "Vinch se, 


“Red Devil 
Adjustable 
Wrench 


A most con- 
venient tool lor 
Mikaround.wic- 
{btn Gives 
than the 
ityle, monk 
wrench. Sturdy 


No, 90—sizes 4, 
6 8 10 and 13 


inches, 8 inch 


hit 
Smith & Hemenway Co,, Inc 

Mis. of “Red Dest’ Tools 
264 Broadway, New York, N. Y. 


| Sivce an of as car t 


| What am waphing tbe ear up the 
“fay 


much use,” Frank Robey, 
neighbor of mine, remarked one 


ia ie bench in my garage isn't of 


“Tt always seems to be pn the wrdhg 
wae 


foneveyL pel outside, Boer 
fe bench) might a Yell not 


portable; it has a small but serviceable 
working space on top that can be reached 
‘and the tools, while 


CCASION recent 
nical laboratory, 

clock. Although the 

alarm clock was. puj 


hogany fittings of 
tthe balance of the 
apparatus. 

The clock was 
an eyesore until 


shape is that the casters find an even 
Testing place on the floor or ground any- 


athe tool board, which form the sea 
of the cabinet, are pivoted at their centers 
‘so that they’ can be turned completely 
around to expose the tool equipment. 
‘The top is hinged to allow accem to a 
compartment underneath for small tools 
and parts, Under the lid are three small 
lockpins, which hold the tool boards shut, 
‘When these pins are in place and the top 
fs locked, the cabinet cannot be opened 
A small bench vise is placed at th 
hhinged edge of the top #0 that it does not 
have to be lifted any considerable distance 
when the top is raised. —G. A. L, 


‘OW to Construct a Machinist's 
‘Tool Chest” Nail and 


shop equipment scheduled 
Publication in the Home Workshop. 


Algem Clock 


jemist fx charge designed a ma- 
ny aso toehpld it. ‘The back is 
by two wood screws. 

The ishilged to th back and ear 
‘a spring catch. When the case is closed, 
the clock is held firmly in place by the 
Pressure of two small felt-covered blocks. 
Both the alarm feature and the excel- 
lent timekeeping qualities of the clock, 
together with its moderate cost, are 
combined in an article that at a short 
distance would be taken for a high priced 
chronometer in its case.—Cart. S. P, 

‘Muex, U. 8. A., Philadelphia, Pa. 


Ornamental Desk Eraser 

N ORNA- 

MENTAL 
eraser holier ean 
homugetfin x 


blade ends, the springs and the com- 
partment dividers, and fasten a round 
typewriter eraser at each end.—J.E.N. 
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Headquarters 
for Radio 


Chicago 


POPULAR SCIENCE MONTHLY 


Write today for your FREE copy of — 


Ward's New Radio 


Catalogue 


IS advertisement is published 
to tell you three things everyone 
interested in Radio should know. 


That we believe Ward's is today 
the greatest Radio store in the world 
—that it is the real Headquarters for 
Radio. 

Second, that at Ward’s you can 
buy everything in Radio without pay- 
ing the usual “Radio Profits.” 

Third, that this big 68 page book 
—a genuine reference book on Radio 
—is yours free for the asking. 


Our Radio Experts 


‘This Catalogue is a book gotten up 
by experts. It shows all the best hook- 
ups, everything in parts and com- 


Satisfaction guaranteed or inl 
your money back. as pnt 


plete sets—so simple that you your-) 
self can easily install them. 


And it shows only tested and ap- 
proved Radio equipment—selected 
by our Experts who are up-to-the- 
minute in Radio. 


‘You can just as well have the bene- 
fit of our expert knowledge of Radio. 
Write for Ward’s free 68 page Radio 
Catalogue and see the low prices. 


Our 52 Year Old Policy 


In buying Radio from Ward's you 
are buying from a house whose re- 
liability is above question. For 52 
years wehavesold quality goods only. 
‘Address our house nearest you. Dept. 
No. 5-R. 


3] 2) $l 


Montgomery 


Ward &Co, 


The Oldest Mail Order House is Today the Most Progressive 


Kansas City St. Paul 


Portland, Ore. 


Oakland, Calif. 
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L-AMERICAN 


Guaranteed 
Radio Products 


Translormer 
yicund vo nuit the 
tabe apse SSTA 


ie Tr 
Untetmedines easeneys 
(18:73 ke) ett 6.00 


10,000 Meter(30ke.) 
“Transformer 
‘Tuned type (ter oF 
Input). R120, $6.09, 

i 


eres 


Thepe and tested hook-ups, 
ed dentascom or seams. 


AvAnantcas Standard Audio Fre- 

Yep ‘Transformers in any radio re- 
eiving set mean but one thing—assured 
eficiency in amplification. Since 1919 At 
American Audios have answered the de- 
mand for an instrument that could be relied 
upon for maximum amplification and faith- 
ful tone reproduction. Set builders who 
know radio do not experiment—they 
specify Atv Americans. 


Precision- Made 


AuAvancax reliability isa natural renlt of Au 
‘Ananican precision manufacture. Special machinery 
[and testing equipment asaut in achieving perfection, 
‘When you are buying a new set, look under the lid 
for AuL Avanscant—ot install them ia your present 
vet if they are not already there. You'll appreciate 
the difference in amplification. 3 to x Ratio, $4.40. 
to Ratio, $4.75. 100 1 Ratio, $4.7. 


All-American Reflex 


All Amax lenioe(smtfnished) 
AltAtmax Sento (ocmianished) > > 


RAULAND MANUFACTURING CO. 
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Home Workshop] 


Tricky Quebec Ski Coaster 


foe upd ght isd bit of sft wood about 

‘screwed on through the 
¢ ski about 1 ft. from the 
back. A plece of smooth board about 14 
in, long then is screwed crossways on the 
top of the upright. A coat of varnish 
greatly improves the appearance—ED- 
MuxD L, Nesurrr, Quebec, Can. 


Small Soldering Copper Useful 
in Radio Construction 


ah. ee) 


‘COPPER DISK FILED TO A ——— 


‘OR radio work and othi 
ing jobs many makeshift 
coppers are used. Most of the 


to the objection that theytinning burns 
‘off too easily. 
I find vey 
making 
disk at ane 
along its 


mot wee sed ase 
i rivet. ‘The other end 
suitable handle. 

e copper\then is pointed, smoothed 
with a file, and tinned,—W. E. 


Bicycle Spoke Forms Substitute 
for Jeweler’s Screwdriver 


IR tight the bows of spectacles 
Freer che seprs that hold watch moves 


Dy the wire end flat, 
5°] bevel it back about 
3g in., then file to 


i Bieydle spokes are 
food grade of 

sted, — Roy. C. 
Brabeury, Eliza 


beth, La. 
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The some Workshop; 


Comical Boxing Dolls Made of 
Putty, Lead, and Wire 
By Kenneth B. Murray 
OXING dolls 
‘that are comi- 
cal in action and 
(certain to cause © 
\ hilarity “in any) 
company of chil gt 
dren or grown-ups, | 
‘can be made quite 
cai. & \ 
‘A white and a 
colored boxer, pos- 2 
sibly_ representing 
Dempsey and Wills, make a lively and 
mirth-provoking pair. Because they are 
made with spring-ateel wire, their arms 
wing back and 
| forth in a menac- 
| ing manner for 
| 


Tt half a minute at 

a time whenever 

=< are pushed to- 
> gether. 

‘To make the 
dolls, you will 
need puitty, lead, 
spring wi 


brow peneil, a 


Fie. 
Gbove) 
Tnacrting 
tito the 


lipstick. The putty 
is molded into the 
shape of the 
trunks, gloves and 
heads.” ‘The wire 
should be cut to 
‘suitable Iengths, 
bent, and inserted 
into’ the putty 
while the latter is 


ment such as a 


Fi. 3. A pair of boxers and four heads 
Colored with lipitick and eyebeow pene | 


knitting-needle (Fig. 2). ‘The lipstick and | 
eyebrow pencil are used to give color to | 
the lips, cheeks, hair and eyebrows. 

‘The feet, to keep the figures upright, 
are made of lead. A chunk of this soft 
metal can be pounded and squeezed to a | 
suitable shape with hammer and pliers. 


POPULAR SCIENCE MONTHLY Ww 


e Drill with the 
unbreakable 
Ratchet 


HUSKY, handy, compact, casy-working 
troubie-proof— that's this Goodell-Pratt 
ratchet hand and breast drill. 


The big feature is the perfected, never-fail 
ratchet mechanism. The strength of the ratchet 
is due chiefly to the fact that the teeth are 
broached on the inside of the drop-forged 
crank hub, then case-hardened. The dogs are 
of hardened steel and so located that the force 
Is almost entirely compressive — there is almost 
‘no shearing action. Ratchet is both right and 
left hand—operated by turning the Knurled 
ratchee dial 


This deill has ewo speeds, controlled by No. 
turning the shifter knob, Steel spindle runs in 
ball bearings. Polished hardwood handle, and 
side handle. 

The allsteel chuck has three hardened Jaws 
for holding round shank drills 0 to 34 inch. Ratchet 

Other tools pand and 
for the home workshop Breast Drill 

In the Goodell-Pratt Catalog No. 15 are shown Price $6.00 


many other essential tools for the mechanic. 
‘Write for ie. 


GOODELLPRATT COMPANY 
(GREENFIELD, MASS. U.S. A. 


Se 1500 GOOD TOOLS 
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The tools of national service 


The American people lead the world in the efficiency of industry. 
Who can say what part of their success is due to the superior 
implements they use. ‘This much we know. ‘They have the world’s 
best telephone system as an instrument of communication, and they 
‘use it without parallel among the races of the earth. To this end 
‘our telephone service must be equipped with proper tools. 

‘The tools of management. Bell System executives, rising from 
the ranks of those who know telephony, must share our respon- 
lity to the public, most of whom are telephone users, share- 
holders or workers. 

The tools of service. The national, two-billion-dollar Bell 
System, handling fifty-eight million telephone calls a day, must be 
enlarged and extended while in use. 

The tools of forecast. We must continue to know the rapid 
and complex growth of communities and make provision in 
‘advance, so that the telephone will be ready when needed. 

The tools of supply. The Western Electric Company, our 
manufacturing and purchasing department, its factories manned by 
40,000 workers, assures us that extension of facilities need never 
be interrupted. 

‘We must have the best tools of finance, of invention, of every- 
thing else, in order to continue serving the American people. 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


SAVE at 
factoy = SALE) 


fase mals acd! 


A ‘a Kalamazoo 


Direet to You 


eats “say 6 a Week 
Part Time 


February, 1925 


The Home Workshop| 


How to Make a Simple Clamp 
for Cylindrica 


‘tubing and a 
setscrew was not 
practical. The me- 
chanic finally 
adopted the means 
illustrated. 

He slit ‘the ex- 
terior section of 
the tubing, cut 
sleeve from pipe, 
tapped it for a set- 
screw and attached 
ft to the tubing 
with solder at the 
side opposite the 
setscrew. 

The same method could be used for 
holding drills when a chuck is not avail- 
able, or in connection with a tool handle 
{for miscellaneous uses, 


Extra Water Pan Improves 

“Pipeless"” Heating Plant 
TX,A hota heating ayatem, 

the pipeless type, the usual 
seldom supplies sufficient moist. 
izing thin, the writer tried oo 
schemes for Increpinthe 
the heated ny 
adopted 
ty 


er dh be installed quickly 
dy" with plumber's tools, 
ill prove a paying investment in 
iter living conditions and reduced fuel 
expense, beeause a high humidity means 
that less heat is required to keep warm, 

Lift the center 
of the floor register 
0 the heat radia 
tor of the furnace 
in exposed, With 
fan iron strap fas 
ten a good-sized 
water pan over 
the center of 
radiator by mean ob. 
of machine screws, BRCKEP 
These can be 
threaded into hole 
tapped in the top 
of the register. Placing a bit of 
cement on the screw before thre 
in will check any possible escape of Eas. 

Next, cut two small holes through the 
two catings of the furnace, close under 
the floor. Attach a };-in. pipe to the 
main water pipe, run it through the casing 
and lead it down to the pam as shown, by 
means of elbows and Tengehs. 
Insert a valve in the line ata point where 
a turning rod ean be brought canveniently 
through the floor and’ operated from 
above. Be sure and provide a key or 
‘ther safeguard so the valve cannot be 
tamed on accidentally and. the furnace 
pit flooded. The pan can be watched 
Turing filling by looking down through 
the floor register—L. Re 


WATER SUPPLY PIPE 


WATER 
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The Home Workshop 


Clamp Holds Voltammeter 
on Face of Radio Panel 


F YOU use a voltammeter in cor 
ber 4 
fa i || 


Pocket voltammeter on radio 


oy) 0 a8 to grip the voltam- 
meter and fasten the 
holder to the panel wherever convenient. | 
‘Two binding posts and two small 
angles are used for making contact with 
the volt and ampere terminals; the third 
binding post, which is common to both 
‘sides of the ‘meter, in connected bebind 
the panel with the screw that holds the 
slamp.—Puutrex A. Jupp, Portsmouth, 


Light, Handy Nail Box Made 
from Old Tobacco Tins 


MADE trom empty Htb. tobacco tins 
with rolled edges, the combination 


handle stick, as | 
shown, and” the 
tins are nailed or | 
serewed to the | 
base. Anail 
through the top of | 
each tin into the 
handle further re- 
inforces the con 
struction. | 

Several of these 
containers may be 
made, or more 
than four tins ean be placed on a single 
base if preferred. Provide a convenient 
place to hang up the nail boxes when not 
in use and don’t leave them out in the 

i ‘M. Rexert, Regina, Sask., 


Fitting Tool Handles Quickly 
with a Grinding 
TCH labggious yhittl 


Mechanics Know ‘They 
Measure Closer With a 


BROWN & SHARPE 
—Accurate Graduations— 


Examine a Brown & Sharpe Micrometer. Notice how 
accurately the graduations on the thimble line up with 
those on the barrel. Turn the thimble. See how easily 
and accurately the clean cut graduations can be read. Or 
study a Brown & Sharpe Vernier 

or Protractor,—the excellence of 
its graduations is instantly 
apparent, — visible _evi- 
dence of the superior 
workmanship 
which goes into 
all Brown & 
Sharpe 
Tools. 


Superior graduations 
are only one feature of the 
mechanical excellence of Brown & Sharpe Tools,—a real 
excellence which makes them do better work for the man 
who owns them. 


You ought to have Brown & Sharpe Small Tool Catalog 
No. 29 which lists over 2,000 of the best tools you can buy. 
It’s sent free to any address. 


Brown & Sharpe Mfg. Co., 
Providence, R. L, U.S.A. 


DROSS co Seakes Ta 


“Standard of the Mechanical World” 


9 


Clamp Base 


SK your hardware dealer to 
show you these new Ps 
Bench Vises—they have new 

pa construction and are made 
from new patterns thruout. 


These Pexto Vises are made in 
sizes 1} to 3” jaws, with clamp or 
‘swivel base, iron ‘or steel faced 
jaws—in fact you will find just the 
style and size to meet your require- 
‘They are attractively fin- 
d in gray with polished jaws and 


Your dealer can show you these 
Vises along with other Pexto Me- 
Hand Tools—tools that you 


Another # can't go, wrong on 
Pexto Tools as hey ‘See ached "hye 
century of tool making experience 


© combination of ekillfel workmanship and 
‘materials of quality. 


7 


Worth While Tools 


PECK STOW & WILCOX co. 
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The Home Workshop 


Building an Aerial Mast that 
Requires No Guy Wires 


‘HE radio fan often can improve the 
volume and range of his receiving 
set to the equivalent of one or 
tional tubes by constructigg a 
outside aerial. 
‘The only problgm 


fpexrance as well as cheaper than a solid 
‘wooden pole of similar height, ‘The fact 
that it resembles in appearance the steel 


Sixarictot 


count 
ough wpa sng ath. Sg ee 
SSL a al Sat 


work commonly used for supporting the 
aerials of broadcasting stations is another 
point in its favor; it is distinetively a 
radio mast. 

To build it requires 20 pieces (two 
bundles) of 1 by 2 in. by 16 ft. rough, 
common wood (tough spruce shingle lath 
preferred); a few odd boards 7% in. thick; 
‘one stock flagpole about 2 in. in diameter 
at the base and 12 ft. long; one stock 
Gin. fence or laundry post about 10 ft. 
long, of chestnut or other wood that will 
not Fot readily in the ground; 3 Ib. eight- 
penny common nails, bottle-green paint 
sufficient for two coats, one small galvan- 
ined iron pulley (if the flagpole is not 
equipped with a good pulley) and 60 tt. 
of sash cord. 

‘On a sidewalk, floor, or level groun# lay 
one 16-ft. shingle lath, and butt up 
against the end of it a piece 4 ft. long, 
skew-nalling the two together temporar- 


VERYWHERE about the home 
—from cell: 
kitchen to 


your requirements—ask your dealer 
to show them to you—twenty styles 
in all and all practical sizes of each 


style. They are drop forged steel, 
carefully finished and can be had 
either Nickel Plated or Blued finish. 


All Pexto Tools are backed by 
a century of tool making experience. 
‘The line consists of Bit Braces, 
Serew Drivers 


Pliers, and many other small too 
and it is easy to procure Pexto Tool 
as they are carried by practically al 
progressive dealers. 


Ask for Plier Booklet. 


Worth WhileTools 
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the Home Workshop 


Building an Aerial Mast 


ilar pieces, but put the 4-ft. length at the 
‘opposite end from the one on the ladder 
leg already made. 

‘About 1 in, from the bottom nail a 
4-in, batten (or two laths) at right angles 
to the center line, Cut the first diagonal 
brace about 3 ft, long, sawing the ends at 
the correct bevel and making both ends 
alike, Lay this brace on the frame at the 
bottom, Keeping it back from the edges 
14 or 1'in., according to the thickness of 
the wood. "Do not nail this, but mark and 
cut the next one, maintaining the same 
bevel cut, Lay this in position and con- 
tinue until all the pieces are cut. 

If the same bevel is maintained, it will 
be found that each piece will be shorter 
than the preceding one. Before nailing 
these in place, mark three more sets. Two 
cightpenny ‘at each end of each 
brace will be amply strong enough if the 
nails are well clinched, 

All four frames are made exactly alike 
with the exception that the diagonals 
start from left to right on two of them 
and from right to left on the others. In 
other words, they are made in pairs. 
Nail three sides together on the ground, 
‘overlapping only one corner of each side, 
‘80 that the mast will come square. 


UT from a 1¢-in. board two pieces 9 in, 

square and nail them together so that 
the grain of one croases that of the other. 
Fit the square in place at the top of the 
‘mast, cutting out two diagonally opposite 
corners to allow for the ends of the top 
braces, ‘Then bore the piece to suit the 
flagpole and fasten it about 3 in. below 
the top of the mast, 

Make a similar two-ply piece 11 in. 
aquare to fit within the sides of the mast 
about 4 {t. from the top. Only the upper 
of the two boards in this case should be 
bored for the flagpole, thus forming a 
socket or cup. Set the pole in place and 
fasten with a Tngscrew through the bot- 
tom board, but be careful not to split the 
pole, Alao attach the pulley and line. 
It will save time to paint the mast before 
erecting it 

Set the heavy 10-ft. fence or laundry 
post in” the ground, preferably with 
cement. Then you may erect the three 
sided mast around the post, seeing that it 
stands quite plumb. Nail short braces 
from the four corners of the mast to the 
post near the top of the latter; do the 
fame at the bottom. Also make a shelf 
‘at the bottom upon which heavy stones 
may later be piled for added security. 
"The last side then may be raised and 
nailed in place 

‘The mast, if properly built, will stand 
firmly enough to allow a ladder to be 
placed against it, so that it ean be re- 
painted whenever necessary. Wedges 
should be used to tighten the flagpole 
where it passes through the top of the 
mast. 

Incidentally, the aerial can be lowered 
and a flag raised upon occasion. It is also 
possible to use the mast for supporting a 
Iong pulley clothesline, as the construc 
tion is astonishingly rigid.—A. EB. E. 


© Thte seat on 
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It is a significant fact that organizations that de- 

pend upon cutting tools most, invariably turn to 

Simonds—first, for saw engineering service and 

for general saw information and, finally, for the 

saws themselves. All Simonds saws are made from 

steel produced in Simonds plants from an exclu- 
ive formula. Bring YOUR saw 


4 siv 

problems to Cutting Tool Head- 

i quarters. rr) 
Cal 


Simonds produces solid or inserted metal tooth 
cutting saws, shitting and slotting sawa—mado 
with any standard style tooth to fit any machine. 


IMONDS 


Pronounced SI-MONDS 


SAWS FILES KNIVES STEEL 


SIMONDS SAW AND STEEL COMPAN 
Fitchburg, Ma: 
“The Saw Makers Established 1832 
Branch Offices in Principal Cit: 
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Anew 


‘The new Tungar does all the old Tungar 
did—and more. It will charge both radio 
A and B batteries, with no change except 
slipping the wire from one terminal to 
another. It charges 2, 4 or 6 volt A bat- 
teries—24 to 96 volt B batteries—and 
auto batteries, too. 


It is simpler than ever to use. Just two 
clips and a plug. No need to disconnect 
your battery from your set, or make any 
‘change in the wiring. The Tungar charges 
overnight while you sleep. And it makes 
no disturbing noise. 


It is more compact than ever. It hasa 
new bulb, unchanged in principle, but 
more convenient in size and use. 'G-E 
research has made a good product better! 


Keep your batteries charged with a 
| ‘Tungar—and get the most out of radio. 


0, 0, yi 


BATTERY CHARGE! 


300,000 
Tungars 


tHe 
SSice'ned auto batteries, 
footie ampere Tangara repistered trademark—ia found onty 
Be or he ele Sis Gn the gonislne: Look for i'm the nate plate, 
ae Te ies eanpere ae Merchandise Department, 
‘Glen'Se the Roce). $28 aiasrel isotsls Oo 

60 eyclow—110 votts Ideport, Conn. ® 


GENERAL ELECTRIC 


a=) Start a Movie Show} 
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he Home Workshop 


Removable Seat Cushions 
(c om pase 98) 


the stuffing into place. ‘The reason is the 
same as that for tying a quilt, only wit 
thick cushion such as we have made, we 
cannot take a stitch clear through. "Be- 
sides, we need more strength, 20 we use 
tufting buttons, as in Fig. 7. 

‘You may have any number of buttons 
you choose and locate them as you desire. 
Regular tufting twine or strong ishline 
should be used. Thread a long needle and 
force it through the cushion so that it 
comes through ut a corresponding. point 
fon the opposite side, Run the thread 
through the eye of the tufting button and 
return your needle through the same holes 
you used before. Now thread on another 
button and remove your needle, 

In order to draw the buttons together 
as shown in Fig. 7, «special knot must be 
tied, Figure 12 shows the method. The 
purpose is to form a slip knot that will 
allow you to draw the buttons up snugly 
to the covering on both surfaces. 

How your twine will look when you are 
ready to te the knot is shown at A. The 
short end is held in the left hand, the tong 
fend in the palm of the right hand, with 
the index finger reaching out to grasp oF 
hook this strand. ‘This strand is shown 
at B drawn under the first and an upward 
tum begun; C shows this turn. com- 
pleted, the loop being drawn over the top 
and to the left of the short end, which 
stil is held in the left hand. 

Now take this left end, move over the 
two strands and come wp through the tri- 
angle already formed. Notice D. ‘The 
loop held by the right index finger is 
released, Still holding the short end, 
alide the knot thus formed into place and 
draw the buttons together, When this is 
done, a sharp pull on the short strand will 
‘raw out the knot in such a manner as to 
make a secure job. A common square 
knot is then tied around the shank of th 
button and the ends of the twine are 
trimmed off short enough so as not to 
show beyond the edge of the button, 

If you use buttons with a cloth shank, 
it will be necessary to stitch through this 
{instead of through the eye of a hard 
button as described. ‘The knot is tied 
in the same manner. 

In making a wedge cushion, itis well to 
cut out the front, buck, and end all in one 
Jong piece. Cut the triangular ends 
separately and do the stuffing from the 
narrow edge. Vv 


Starting a Cold Engine 


NY one who has had the egperience 

of cranking a Ford motgpfr half a: 

hour or more whop the thér@ometer is 

around zero sho ctice of 

Jeaving the em braked Ipver down 
" 


in running ition Jat thdat. This 
tween the bands 


¢ drump_and prevents any from 
inl the motor is started again, 
jorning draw the brake lever 


starting position and the motor 
Tbe found to turn over very much 


fasier, because of the absence of 
‘congealed oil between the bands and the 
drums.—H. W. 
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Beautiful Chest Easily Made 


Marter turninas (stock desian), 3 by 2 
tinge tabled & hemline 


J Momarce round meldines, 36 by 14 by 2346 2 


"FE Banc a A A re 


AP opedrawer fronts, iby 6 by 17 4, plywood, 
regu 
i Becindcdrawer front, 96 by 6 by 3634 
"G. "Third and fourthwalrawer fronts, 36 by 7 by 


Fe Bete Hac eet with 0) 3 by 
Gos Brtwertont Backing (ued with 8), 34 by 6 
” i iawertront backinns fused with Af), 36 by 
6. s6 ih whit segue 

A Utila and fourthodrawer skies, 4 by 7 by 18, 
wiltewood¢ tease 

Ton 


nd fourthdrawer bottoms, 
3 eit 
MF by i by 1634, oly 


‘Deawer runnern, 1¢ by 134 by 
nie wo), 0 yea 


LY WOOD or veneered stock is used #0 

‘widely now and is such a desirable 
‘material for the amateur craftsman that 
it will pay you to make every effort to 
obtain it for use where specified in this 
list. If, however, you cannot get it, or the 
price seems unreasonably high, you ean 
substitute solid stock for the top, ends 
and drawer fronts, and tongued-and- 
grooved stock of any available kind for 
the back. 

Lacking plywood for the top, you will 
find that you eannot get a single board 
‘wide enough to make the top in one piece. 
If your lumber dealer operates a planing 
mill, you will be able to have the top 
glued up and cut to size for you. This 
will save considerable work and be well 
worth while. 

‘You can, however, do the same work 
yourself without much trouble. Match 
po or three of your best pices to make 


the top an into the joining edges 
for about six 4¢-in, dowels. Run a plane 
over the di ‘there will be a narrow 


‘Continued om page 128) 


We’ve Won Millions 


to this unique shaving cream; 
please try it—5 new joys await you 


Genruzmen: 
Palmolive Shaving Cream is an: 
flocked to it by the millions. 
80% of its users once were wedded to other shaving creams, Only 
outstanding and superlative advantages could have won them over. 


60 years of mastery 

We are experts in soap-making. For 60 years we have been im- 
Proving soap. 

We asked 1000 men what they most desired in shaving lather. 
We spent 18 months in modern laboratory work, 130 formulas were 
discarded before we found the right one. 

‘Then we offered men a test. And that test changed the shaving 
cream situation; made a new leader in the field. 


Find out—please 


Shaving Cream may or may not meet your ideals. 
irness both to you and us, won’t you put your present 
cream aside a few days and give Palmolive Shaving Cream a trial? 
Simply mail the coupon. 

We'll thank you for the courtesy, and you'll thank us, we believe, 
for the new conception of shaving comfort that it brings. 


Five remarkable results 
5 1 Multiplies itself in lather 250 times. 
2 Softens the beard in one minute. 
3 Maintains its creamy fullness 10 minutes on the face, 
delights 
He sek Seals tes ela ne Se Tay ad ee th 
mp ee 


4 Strong bubbtes hold the hairs erect for cutting. 
5 Fine after-effects, due to the palm and olive oil content. 
Tad ae diving Seem 
“THE PALMOLIVE COMPANY (Del. Corp.) Chlenso, I 
PALMOLIVE 


Sar tise 
SHAVING CREAM 


‘ional sensation. Men have 
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Electrical Energy 


Columbia 


Dry Batteries 


~they last longer 


COLUMBIA Evereadys furnish power and 
pep for a thousand and one tasks. Every- 
thing from workaday tasks like ringing 
the doorbell and starting the Ford, to run- 
ning toys for the children and providing 
current for inventors and experimenters. 

For more than thirty years Columbia 
Evereadys have been known for their 
abundance of electrical energy. They 
are better than ever—they last longer. 

Mamalactured and guaranteed by 

NATIONAL CARBON COMPANY, Inc. 


New York San Francisco 
Canadian Nationad Carbon Co, Limited, Terente, Ontario 


Tool Cases 


for Machi, 
es "s 


Don's jase ask for 
Sotomble’ i 


for— 


teleeraph 
oorbeile 


hese regulators 


RADIO SETS— AUTO BODIES 
‘SEND FOR THE INTERNATIONAL CATALOG 


=S 


eee 
; 


4 
Pare 
ntsaonl By Wek, S14 W. Oe. Dest Ae, 


February, 1925 


The Home Workshop) 
Beautiful Chest Easily Made 
(Continued from page 123) 
flat side on each to allow the glue and air 
to escape when the boards are forced 
together. Be sure not to have the dowels, 
too long: they should be at least 34 in. 
shorter than the total depth of the holes 
on each side of the joints. Apply hot 

glue or first-class liquid glue warmed 

dish of hot water to the dowel holes and 
fedges and force the pieces together, be- 
tween strips nailed on the bench or the 
workshop floor. Use wooden wedges to 
exert pressure. If you have regular 
cabinet clamps, so much the better. 


YOU will have no diticalty in obtaining 
‘the quarter-round molding for the 
front corners of the case. ‘The little 
‘turnings at the top and bottom are stock 
designs, but if you cannot obtain them or 
have them made specially, get turnings 
from a discarded piece of furniture or a 
new stair-baluster, or anything that you 
ean adapt for use as the eap and base for 
the quarter-round pilasters, 

‘The same suggestions apply to the feet, 
‘They are a stock design, but if you cannot 
buy them, get feet from a discarded piece 
of furniture; inquire at your local cabinet 
maker's, in case he may have something 
toserve your purpose, or glue up blocks of 
the right size and carve them out your- 
self. If some of the chisel marks show and 
if the four feet do not match exactly—if 
they are not as perfect as machine carv- 
ings—it i just as well. From the view- 
point of the furniture connoimeur, they 
will be all the more attractive. 

In other words, to build even so simple 
piece as this requires a certain amount 
of ingenuity and perseverance, but that 
is half the fun. 

‘To understand the construction, simply 
imagine the case with the drawers, the 
ends and the quarter-round ornaments all 
removed. You have left a framework 
made mainly of strips %4 by 244 in., held 
together with glue and nails. If you can- 
not get a large sheet of 3- or 6-ply veneer 
for the back, you will have to strengthen 
the frame by adding back members, to 
which the back boards can be fastened. 


AFTER the framework is complete, 
the end pieces are screwed on from 
the inside. ‘The quarter-round pilasters 
then are glued in place. 

A frame mitered at the front corners is 
made for the top of the case. To this 
frame the top proper is fastened by 
means of screws from underneath. All 
these details are made clear in the working 
‘drawings on page 94. 

If the chest is too large for the room 
in which it is to be used, or if the avail 
able wall space is not quite wide enough 
you can modify any of the dimensions to 
uit. 

The chest maybe finished to match 
other furniture, or in any way desired. 
A good method is to stain the wood and 
fil it with a paste filler of first-class qual 
ity. Give it a very thin coat of shellac 
and then follow with three or four conta 
of shellac very little thicker than the first 
wash coat. Each coat should be rubbed 

(Continned on face 125) 
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0 jane: Tube Used Dees! Te 6-D) Broadcast Receiver 


Non-oscillating ~ Non-radiating 


N dollar-for-dollar value, the 6-D Receiver 
leads the field. 


This remarkable Receiver excels in every phase 
of performance—purity of tone, sharpness of 
tuning, range, volume and case of operation, 


You can pay more, but you cannot buy better 
reception. By all means, examine the 6-D 
before making a final selection. 


- Price $125.00 

"To DRESS farm machinery belts, an without accessories 

cee oMe farmer olde poce of ner 
tube, heats it at the tractor exhaust unt 

ad vibe Use casted endl earti EISEMANN MAGNETO CORPORATION 


of the belta—P, L. CLARK. 165 Broadway, New York 


sa muaweco. eancace 
Beautiful Chest Easily Made 
(Continued from pose 120) 
lightly with pumice-stone and oil, or with SPECICATION 
very fine sandpaper (00 or finer}, moist 

ed with ofl. You can obtain a so-called 
“wet sandpaper that is especially good 
for this purpose. Finish with several 
coats of furniture wax applied thin and 
word sigh be hed i 

‘word might be added on concealing ae 
blemishes. Even in furniture factories it oz 
in often necensary to 
‘wood and repair 
almost always hi 
to his work, but unfortunately does not it Mega 
now how to do it successfully. 

In the first place, cracks and holes 
alway can be filled with fine sawdust or 
wood file dust mixed with thin glue. 
Better than this, however, is a prepared 4 
‘wood paste now on the market which can Clay 
‘be squeezed into any holes or shallow de- i 


od 
od 


pressions, and even molded to replace | 
broken edges of carvings or moldings. | 
‘When dry, it may be sndpapered, planed; 


course of finishing and 
possible to conceal many 


wm soldering iron 
chisel, Stick shellac can be obtained at | 
fny large paint stare in colors, both trans: | 
parent and opaque, to match any kind of 
finish. 

Tt would be quite possible, of course, to 
make this chest of drawers of a rel 
soft wood, such as whitewood, 
it, In that case, glass knobs 
‘used instead of antique pulls. Any holes 
and cracks may be filled with putty after 
the priming coat is on. White lead putty 


‘seleable te ordinary whiten pot | eS I S E 
| eae er aie MA N N 
sary simply by buying 10 cents’ worth of 
podered white lad at the punt tore 
snd iting it with ondary tty ond | ALE CTRICAL BQUIPMBNT 
desea 
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The Home Workshop 


Tool Rack and Scraper Handle 
Made from Clothespins 


ed as Standard by Underwriters’ Laboratories 


The 
FANSTEEL 


Balkite 2 


does not create disturbances 
in your set or your neighbor’s 
‘The Balkite Battery Charger operation. It cannot discharge, 
is entirely noiseless. Itecan be short-circuit or damagethe bst™ 
used while the radio set is in tery by overcharging. Besides 
tse, Ithas no moving parts,vi- charging "A batteries it will 
brators or bulbs, and has noth- also charge "B™ batteries of the 
ing to break, adjust or price _lead type in multiples 
get out of order. Ie is of 6 cells. Sold by all 
Eimpleenduntalingin P19.5O teading radio declers 


© $20 West of Rockies, $27.50 in Canada 
‘Manufactured by FANSTEEL PRODUCTS CO. Inc., North Chicago, Il, 


spins 
dy itis 
rack for 


Nes, as shown, place 
en the blocks, and’ clamp 
tightly with d\machine screw and thumb- 
nut.—F. N. 


Cutting an Arched Opening 
{Continned from pare 100) 
‘Keeping the grain in the direction of the 
curve as much as possible. Nail the 
pieces into position under the head 
trimmer. 

“Pur” or strip the 
planks (if planks have 
width of the studding anc 
ing the ends to co 
‘Then cromlath aroukl/tha\curve and 


jes of the brace 
n pfved) to the 


It’s a Wonder! 


Does Everything in 
Woodworking 


cor light metal Jat if avjilable\ Nail 
metal corners tdlphe 
plumbing them’ carel 


Greatest Catalog 
of Radio 


fy and keeping 
Il. Cut out the 


is now ready for plastering. 
to avoid the expense of 
‘the lath with plaster 
fiber, no that a strip 


18 coment 0 thameons ‘the: hae side of 
= in tia event, 
Eaters imming out with 
= thin trip no that Wag wallboard, whichis 
BuiD ¥ fenerally thinner hg plaster, will be 
All complete flush with the old plastered ws 


| 


‘the floor 


The patching 
of 


Aifficatt If the floor 
wool, the it way to patch in to 
chisel or|sa996f the ends on each side of 

the ‘opening,| provided the boards run 

rectan ge! 
mitered 


the same direction as the floor fill in the 
remaining space. 


il 


i 
? 
! 


fone, "You can do sawing, rabbetting. 


laning, moulding, matching, panel rais With a soft-wood floor, cut off the ends 
ek Tat gon ane ot Tihs * 0481 | in the same way and ill in without a 


‘Complete of with jase 
you want. 
Write for circwar 


border. Bevel the ends of the boards 50 
that they will form very tight joints when 
driven down. Nail from the top with six- 
penny finishing nails. 

‘The arch and floor completed, replace 
the baseboards by mitering around the 
sides of the arch, and bring the picture 
molding to the edges, returning it upon 
itself, as shown. 

Paper the inside of the arch with a 
neutral color that will harmonize with 
the paper in both rooms. 


Ff 
5 
; 
‘i 
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How to Hollow Grind Your 
Tce Skates Easily 
F AN ordi wheel j 
thle Es the wun aly a 
utes to'make the wes ": 
si 
aS 


Some. a ee 


clamped for 
Gfop\shobla| Be taker ghét wiken the 
skate if clam on ‘inf position, as ilus- 


BLOCK RECESSED 
SOPIT SKATE 


‘Clomped on a wooden bracket, the sate le 
‘premed lightly” mennst. the ‘emery wheal 


on a level with the center of the wheel. 

‘The bracket, with the skate clamped on 
it, is alid along the top of the bench, the 
bbinde being pressed lightly against’ the 
wrinding wheel. Don’t try to take off 
too much stock, but make several com- 
plete passes from point to heel of blade 
‘and back again. 

‘The smaller the diameter of wheel used, 
the more concave, of course, will be the 
skate edge.—F, 8. Ror, Fall River, Mass 


Dutch Crafts Hall Chair 


(Continned ion 


‘on the ends of it with beveled shoulders to 
correspond to the slant of C and D in the 
finished chair. Cut corresponding mor- 
tines in pieces C and D § in. from th 

ends and fit the parts togethe 
seats are cut near the ends of t 
and the keys, H, 34 in, 
long, are driven ‘in. 


They are screwed to B and C with 
mund-headed serews, which vary in 
h from 34 to 114 in. Glue may be 
used in the joints, although screws alone 
will make a rigid chair and one that 
may be taken apart. 

‘Any standard stain may be used. The 
chair shown was colored with a dye made 
‘by mixing chrome green with gasoline and 
darkening it with lampblack. Tt was well 
rubbed and, when dry, finished with wax. 
A flat varnish also gives an appropriate 
finish on pieces of this character: glossy 
finishes should be avoided —J. T. GaRVER, 
Huntingdon, Tenn. 
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Insiep 
‘ao! 


Sealhcinctt sneak 


(in Canada 2650 


You needn’t have “battery trouble” 


4 
Gold Seal 
HOMCHARGER 
Features 


A-Simple; needs no care, 
2-Bicient; costs about se 


O things will make your enjoy- 

ment of radio free from battery 

trouble. First, any good storage battery. 

Second, that excellent, simple, automatic 

charger—the new silent Gold Seal 
Homeharger. 


HOMCHARGER 


Such a combination means minimum care and 
maximum results, with no trouble at all. ‘Then 
you can use your set all you want. If the battery 


smap two spring clips over the battery terminal 


fand.go right on listening at full power. 
the Homcharger connected overnight, and in the 
morning the battery is charged again. 

Everybody says this is the handsomest charger 
cever seen. The Gold Seal Homcharger 1s finshed 
fa mabogany-red and gold, Tt has rubber feet 
‘and’ so cannot mar polished floors, tables or 
Cabinets. "Safe—approvéd by the Fire Tnsurance 
Underwriters. Can't injure anything. 

When buying a set, get storage battery tubes 
‘They give most volume, and in many cases better 
results In distance too. Make sure the battery 
you buy is charged, then you can listen In for 
Week to a month before you buy your Gold Seal 
Homeharger. Price only $18.50 complete; $26 in 
Canada. “Absolutely guaranteed. 

FREE! Ask your dealer or send direct for 

cur interesting free booklet, “The Secret of Dis- 

tance and Volume in Radio,” containing valu 
able information on this subject and fully de- 
scribing the GOLD SEAL HOMCHARGER. 

Tnsist on the Gold Seal Homcharger—ask your 
dealer. 


The AUTOMATIC ELECTRICAL DEVICES CO, 


© ele, the tome mangement athe Kode le. Co 


131 W. Third Street, i, Ohio 
Largest Manatactarers of Vibrating Rectibers in the Weld 
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Own a Lathe 


South Bend eeeF sion cen Dee: 
é&sx, Lathe Po, asm oad (Ag ges 
onty $354 Comotete fom Hier 


The Home Workshop 


February, 1925 


Home Workshop Blueprints 
Make Furniture Building Easy 
BEGINNERS in woodwork frequently 

write the Editor asking yffPh furni- 
ture blueprints in thd Ihmp Wodshop 
series are the simplest Bhekeasieg ones 


\ynd 29d below. 
absen 


‘unusual offer comes to you from one of 


Amery gn cite Eden of Sep 
eit ater Lathes oe Fa ep laps 


Shales: of 96 Styles # 


‘From Small Bench Lathe te Largest Factory Lathe 
Yor eetour etn, nant Lather. embodying 32 maior improvements 


Write For FREE Catalog 


Rewriter chan tibe,, Sones aie, Bh ehhh 
jve our ioral gnramtac nnd SOcday Wil ner tou todas 


Soutn Benp Latne Works, su mae 


"sc Tor Free 


up 


tate? 
World Storage “B” Beare 


SoNN 


N. J., whove handi- 
work’ is illustrated 
at the right, says: 


‘our ituepeat 
Hora Priscila sewing exbloet, 
Tuaie ton. I expect trouble 
She very clear an imple 


‘This month's blueprint, No. 89, is 
illustrated on page 94. 


Complete List of Blueprints 
NY one of the blueprints listed 
‘below. canbe ‘obtained, from 

Porutan Science Mowry for 25 
cents. ‘The Editor will be glad to 
answer any specific questions rela- 
tive to tools, material, or equipment, 
Blueprint Service Dept. 

Popular Science Month 
450'Fourth Avenue, 

Geytiewen 


Rew York 


Fin Tap Best 
Eotootat Writing Desi 

: Gare Cabinet and Bek 
Pereste 


bea’ pest) 
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>) Put Away Your 
Headphones 


vo 


QVERHEATED machinery, 
and motor bearings 
instantly if they 


f but it turns dark 
Fae | 


boiling point of 
water. 

Tn order to pre- 
pare this chemical, 
make three solu- 
tons. ‘The first 
consists of 3.3 
grams of potas 
sium iodide in 26 
ec. of water. ‘The 
second is made by 
dissolving 1.8 grams of mercuric chloride 
in 26 ec. of water. The last is 1.7 grams 
of silver nitrate in 10 ce. of ‘water. 

When all three solutions have been 
prepared, mix the first and the second 
and shake thoroughly. ‘Then, and not 
before, add the last sotution’ and stir. 

Filter ‘the solution, collect the yellow 
precipitate, 

and mix it 
with a thick 
gum solu 
tion. Paint 
this’ on pa- 
per or on 
any sensi- 
tive bearing. 
Ie will 
anyslight in- 
crease of temperature by its red color. 

‘Moisture is abstracted from other sub- | 
stances by heat or, if heat cannot be ap- | 
plied, by means of calcium chloride in a 
dish placed within a larger box containing 
the substance to be freed from moisture. 
This substance avidly takes up all avail 
able water, but the calcium chloride, in 
order to do this, must be in small lumps 
or granular in form. When the calcium 
| chloride has lost its original shape in the 
| box, it must be replaced by fresh. 


Years ahead in perfected, simplified tuning 
and in loud speaker volume, the sensational new 
Mohawk is a leader among S-tube coast to 
coast radio sets with its true ONE Dial Control. 
Every good feature of S-tube power—long 
recognized as the most efficient—is now im- 
proved so that Selective Loud Speaker Distance 
Reception is now a definite, dependable ONE 
Dial Control that everyone can operate with ease. 


No Need for Headphones 


hg ev; Mohan is fondamentally and exentialy come 
geived and constructed to be a lo cer receiver, 
Without headphones the Mohaws's ONE Dial ‘wil tune in 
stations all across the country direct on the loud speaker 
for everybods Even more delightful, the super- 
selectivity of E Dial tuning goes far above the 
average. It will cut through the nearby stations. with 

in the distant ones loud and 


Unfailing precision and bri 
derly people—any ‘member 


dear.» Children can do. 
fof your family and friends, 


Never before has there been this freedom from the a: 
gaint of Cray ajuning several complex ‘on 
Kind ‘in your home ‘Mohawk beauty of appearance 
again increase the pleasure of ts wonderful 
itt ONE Bil fale mod f 
Bre 'cach built fa distinctive period. type Adam Brown 
Togetpblecta “The com and comet have bale 
Py slcer, aso battery. “compartment 
‘odelis broadly, fully guaranteed, © ™arememt Every 


° The 


) 


5 Tube Receiver 


Send the coupon below. Find out the new facts which 

show the superiority of this S-tube Mohawk set—and why 

you can now absolutely all times on ong ran 
‘one and wonderful 


at NO GREATER COs’ 
‘coupon NOW. 
Mohawk Electric Corporation 
2236 Diversey Blvd., Chicago, Ill. 


pea sce leha aa 
TMsbark, lesgrig, Corporation, 

1 Ghieages fi” 

1 fend dowzipive teratare on the 
1 Mohan ONE Dut ince 


nial the 


oi 
- —-— 


are 
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Hookups/ eS 


cAll the latest and $50 


For Unusual 
best Kits inour new Handicraft Photos 


i 
i 
i 


Sapses your frends to exclaim: How 
‘ever manage to male that 
Sed ee eric nitke tka bbeary 
table “described below. 
nan Scixwce Mowrity wants 

photograph othe more uncommon 
{ind ingenious handwork of amateur 
Erattamen. "For the bert photoaraphe 
received nor before Feb, 24,0 
Prize of $25. second prise of 813, 
faa third pring of $10 il be given: 
tion will be purchased at regular rates 

Each contestant should. write 
You need this book—write for bef desertion to ‘necompany the 
copy today! $ Photograph not "more 


Basal how bosons we nak 
An Unequalled 


deouie ineny Seccae 

f be advisable to submit two photos, 
“Kit”’ Service 

All parts for each “KIT have 


‘one an attractive picture showing the 
‘object in use and the other giving & 

been carefully selected and 

fof graduate 


“Manslacarers 
ATTENTION 


lose-up of its construction, 
"The Board of Editors of Porutan 

‘Scrence Morcrny will net aa Jud 

dt their decision will be final. Un- 
able ‘hotogaphe willbe sent 
‘only’ when accompanied. by 

scl-addrengad abel bearing. return 


tested by our 
Radio Engin 
rewults are 
ESmpleey 


possible alter 


the judges complete their tank, 


Save poe rrawares 
5022 Pieces of Wood Inlaid in 
Library Table Top 


Ow variety of wopd froth each 


LOFTS 
DIAMONDS)WATCHES 


CASH or CREDIT 


* = z ‘SEND FOR CATALOG 


‘Tomer, 
‘Nashville, Penn contains 83 diferent woods 


were drilled and 444 dowels were used. 
‘The framework also is a monument of 
painstaking intricacy, for 808 holes for 


satin. BS 
i=: “192 Week 
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‘he Home Workshop 


5022 Pieces in a Table-Top 

deiled or bored, and 148 dowels and 226 
| Sens wero toed 
| The finish on the framework consists 
| of nine coats of varnish and wax; over 

the Intye ae fut outs of oiled linssed 

ea cps of thie whe hela, ot 
| cout o Gear oil varia, and thre cuts 
|Svan.  cttdeg dere eros 
| 


———— | 
“The tablet conta 
a couetr 


“t4 dowels aod "We 


breaking number of coats was in itself a 
task extending over weeks. 

While reading poems on trees, Pro- 
fessor Turner got the idea of preserving in 
fa table-top pieces of the most familiar 
trees of all sections of the country. In the 
selection and collection of the woods the 
Forestry Servico of the United States 
Department of Agriculture, as wel 
state foresters, experiment stations, and 
conservation stations cooperated. 


jovel Skis Made Cheaply from 
Rain-Conductor Pipe 


DISCARDED galvanized rain-con- 
ductor pipe, which ean be picked up 
in almost any second-hand lumber yard, 
will make a novel pair of skis. 

Cut off two pieces 6 ft. long and, just 
forward of the center, make two slots, 
shown, about 15 in, apart, Next, prep: 
two hardwood foot boards 6 by 18 in, with 
bolt holes 16 in, apart, as well as two 


thera Se 


"Phe addition of «footboard turns 
SLeaia-conductor pipe into practic 


slots 8 in. apart in the front end for tie 
narrow leather. 


les in the fo 


serewed down tightly. 
‘A wide elbow plugged with we 


forced on the front of each pipe.—L. 


Maks SLeucatemn never Cases ] 


— «s —_—__. 
———en 


Education is the process of conquering one’s environ- 
ment. 


The widening of this circle ends only with life. 
y the world should be made new by some new 

n of truth. Huxley says—"All education is habit | 
formation.” Those who form the Encyclopaedia habit— | 
a few minutes a day with Nelson's—are the educated and 
progressive men of their day. JOHN H. FINLEY, 
Editor-in-Chief. 


ELSON’S 


Perpetual Loose, Leaf 


ENCYCLOPAEDIA 


Research Bureau for Special Information 


‘THIS BEAUTIFUL FRENCH STYLE BOOKCASE—FREE\ 


Nelson's Readiog and Study Ce 
AW. CIVICS AND POLITIC 
UNITED STATES HISTORY 
NATURE STUDY, AGRICULTURE 
OMICS, furnished to all subscribers, are declared by educa- 
ional authorities to be equal to a college course and training 
in each of these departments, bi . 


Nelson's Free Research Bureau 


FOR SCIENTIFIC REPORTS AND SPECIAL INFORMA- 
TION AND CORRESPONDENCE, Every ‘purch 
Nelson's is entitled to free if at any 
doubt on any subject, old Bureau with the posit 
that you will promptly rece fad most dependable informa 


THE GREAT AMERICAN 
| ENCYCLOPAEDIA | 


Publishing 
New York 
LLb., Presi 
Newbolt. Its 
Professional 


John H. Fink 
adian Editor is Sir Robert Faleoner, K. 
ersity of Tor 


JH.D., Editor, 
MG.’ D.Litt, 
‘the European’ Editor is Sir Henry: 
"0. and women foremost in Scientific, 
smselves making history. 


pubic fi 
This Great American Encyclopaedia 


fs always an authority, in government departments, libraries, schools, and educa. 

tional institutions everywhere. It covers every field of knowledge, from the beginning 
the world to the very latest activi. 

ies of the present day; by means of [~ 

the Loose-Leaf binding device, it is 


SON & SONS 


Encyclopaedia ‘ales up | 
"cannot grow old ek 
penile <4 


(Qriginatens lof the Losue-Teat 
Reference System 
EXCHANGE Sots 3.25 
{or old Encyclopacting to apply as part 


Payment on a new Nelwon's Perpetual 
Eooe-Leaf Encyelopacdia 
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How many products 
have you stuck to 
fortwelveyears? 


For considerably more than 4,000 con- 
secutive days, Mr, Fuchs, of Atlanta, has 
filled his pipe with the same kind of to- 
bacco and found satisfaction therein. 

Before he settled on Edgeworth, in 
1912, this veteran smoker had “tried “em 
all.” And since then he undoubtedly has 
heard the praises of other good tobaccos 
sung by fellow smokers. 

‘But Mr. Fuchs stays sold—stays put. 
Because, he says, for a cool, pleasant, long. 
‘smoke there is nothing to equal it. Other 
smokers who seek that kind of smoke 
should read his letter. 


ine 
Bulgeworth is ruty the ersten 
sbucens 


For men like Mr. Fuchs we keep 

Edgeworth uniform year in and year out, 

‘That's probably why the Edgeworth 
Club has so many life members. 

Let us send you free 

samples of Edgeworth 

0 that you may put 

it to the pipe test. If 


rand when- 
ever you buy it, for it 
never changes in 
quality. Write 
your name and 
addrese to Larus 
& Brother Com- 
pany, 10B South 
2lstStreet, Rich- 
mond, Va. 
Edgeworth is 
sold in various 
sizes to suit the 
needs and means of all purchasers. Both 
Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, 
pocket-size packages, in handsome humi- 
dors holding a pound, and also in several 
handy in-between sizes 

‘We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
are to add them. 

To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel post a one- o 
two-dozen carton of any size of Edge 
worth Plug Slice or Edgeworth Ready- 
Rubbed for the same price you would 
pay the jobber. 
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Building a Snow Iglog 
(Contimned from page 95) 


provides support for the near, 
blocks before the top one, or 


this blubber lamp as 
po is finished. A lamp or 
will do, Explorers favor 


‘Step in building an igloo and sectional view 
showing the bed platform and the interior 


a lamp that is really a pressure stove of 
‘small size, burning kerosene or gasoline. 
‘The object of heat is to “‘set” the walls. 
In five minutes they are seen to settle 
If the temperature is around zero, they 
harden almost immediately. A fine glaze 
may form inside. This is valuable in 
‘shedding moisture or water when cooking 
begins; it also adds great strength. 
During this settling process the rough 
edges between blocks should be chinked 
with snow on the outside. A half-round 
door should be cut and fitted at the bot- 
tom in front. Unless a small ventil 
hole is made in the roof, the air inside will 
‘s00n be consumed and the stove go out. 
Vestibule, sleeping platform and win- 
dow are built after about 20 minutes of 
the settling process, The vestibule is 
simply a small igloo outside the front 
door. It provides shelter for dogs and 
footgear, and makes egress more pleasant. 
‘The sleeping platform is built up of hard 


‘The Home Workshop 


(Continned om tase 133) 


February, 1925 


Soe lanes teas 
SSE 


ES jt 


Stop LEAKS! REPAIR BREAKS! 
MAKE Loose Parts Stay TicHt! 


furnaces, radiatarr, 
en buried water 

Jackets, ete with one 

timpie application. 


For quick, elenp, lasting 
Soints 4 


Gesnoabes Ha tte 
SMOOTH-ON MFG. CO. 
Dept 5 
emg eye Ne 


THIS ENGINE FREE 
for AWhole Month, 
SEXONOMONEY 


February, 1925 
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Quickly Built Box Makes Sled 
Comfortable for Baby 


‘OW a child's 
sled may be 


made into a useful 
conveyance for the 
baby with very 
little work and al- 
most no expense, 
ia shown in the 
‘accompanying ile 
lustrations. 

A few boards 
from a dry-goods 
box can be. utile 
ined, or a }4-in, board bought 
ber yard. “If the stock 
Possible to cutyeach of 


BRACES 
Wale HBR 


TRON 


Ls 


Four wooden pleces, two cleats, and 
{our braces ate needed for the aed box 


varnish may be used in finishing the box. 

‘When the child outgrows this convey” 
ance, the sled is as good as ever for play 
iurposes, 


Building a Snow Igloo 
(Continued trom pose 132) 


snow blocks, dry grass or skins. I 
be above the level of the e 
assure warmth. The wi 
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SARGENT 


PLANES 


Spreent Steel 


Built for master carpenters 
.. best for home workshops 


SARGENT Planes have been 
used for years on construc- 
tion work from one end of 
the country to the other. 
They are fashioned from 
finest metals, perfectly 
finished and easily edjusted. 
They are designed to make 
short work of the hardest 
jobs, to stand up under the 
strain of constant usage. Yet 
they are so moderate in cost 


You need the two types 
shown above. The larger is 
the Sargent Auto-Set Bench 
Plane, ‘The auto-set feature 
permits the chromium steel 
cutter to be removed for 
whetting and replaced with- 
out changing original adjust- 
ment. The Sargent Steel 
Bleck Plane is great for 
smaller jobs and cross-grain 
or knotty surfaces. See both 
hat they should be on every at your hardware dealer's 
‘home or school work-bench. and write for booklet. 


SARGENT & COMPANY, Manufacturers 
© 50 Water Street, New Haven, Conn. 


ting hole at the top is kept 
grass unless the stove 
or the walls melt too rapidly. 
fonce lived comfortably through a 
ay blizzard in a snow igloo. Sat and 
played cards in my undershirt and smoked 
my pipe. Outside it was 52 below zero 
and an inferno of wind and drift. Inside 
was luxury, That's why I think a snow 
igloo is a man-made miracle. 


You, Too, 


pet ‘Scisxce MoxTHty. 


men are many men who would enjoy 
reading Porutan Science Mowry if 
they only 

articles, vivid pictures, and money sav- 
ing departments published in this won- 
erful magazine. 


250 Fourth Avenue 


Can Make Money 


In Your Spare Time 


Easy to Get Orders 

A zo mow Porvian Sermnes, Mowry 
fom Cover to" cover. you, Enow juste ‘dee 
epument ad epi efile tht wil be of moet 


JOON Be toss of men and women 
thc have found it easy to make extra 
‘money by selling subscriptions t2 


‘Among your friends and fellow work- 


‘aly knew about the brilliant 
ta 
POPULAR SCIENCE MONTHLY 

a New York, N. ¥. 
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“Send for Andrews 


—he knows! 
“Seems to me that every 
ime a tough problem comes 
up around here we always 
send for Andrews. 

“Do you know why? It’s 
because he doesn't guess at a 
thing—he knows! He stud- 
ies those I. C. S. textbooks 
every chance he gets, and I 
want to tell you it has made 
him a valuable man for this 
firm, 

“This is the last time I'v 
going te ‘send for Andrews.’ 
For when he com today, 
he’s going to stay in. From 
now on he's going to sit right 
in this office as my assistant. 
I wish I had more men like 
him.” 


‘OW do gou wand in your organist 
eke ols pene? Or dato fa 


Make up your mind, today, that you, too, 


fe going to get the special training 1h 


have to get @ better job and a 


a c fith the I 
5 day, pent with the Inte 
Correspondence School 
ra home, wil prepare 9 
raat a te ork} 


Yes it will! Put it up to us to prove 
Without cost, without obligation, mark 
al this "coupon 

1. G8, can do for you! 


find out what the 
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side to take the ends of the 
crankshaft. ‘The wheel will have 
to be detached until the 
‘ends of the shaft are in 
place in the holes. Now 
put the wheel back on 
theshaft. The box must 
be firmly fastened to the 
side of a building or to 
post. 

Drill a 5/16-in. hole 
through the outer rim of 
the wheel or have a 
smith do it for you, and 


A Heat-Retain- | 4 wear nernnts 
ae over” 


on by using small 
ivets and large 
washers. 

Under this 
cover flat-irons 
heat up very 
rapidly on a gas 
or oil stove. It 
also is useful for 
warming — over 
food in a frying- 


exi-cap over 
fier ashort 


put in_an iron bolt to serve as a handle, 
Cut off a piece of “two by four” about | 
8 in. long. Saw this at an angle of 45 
degrees at one end and bolt the piece 
through the side of the box as shown 


It will form a friction eluteh, 
Close the front of the box except for a 
slit 14 in, wide across the 


entire front. Put a 
hinged cover on the top 
of the box. Fasten the 
end of the clothesline to 
‘the drum with a lagserew 
or heavy sereweye and 
wind the line onto 
drum. Pull the loose end 
through the slit and at- 
tach a ring. 

‘The drum of the reel 
illustrated holds from 
200 to 900 ft. of rope, 
The line can be ad: | 
junted in about five minutes, It 
's protected from dirt and ‘wet 
and theyardlooks better — Miss, 
A. Bess CLARK, Maquoketa, Ia, 


Youngstown, Ohio. 


‘Wutew a furnace ‘| 


me | inna 
Furnace [a 
from the kitele 
chimney. Nifty 


furnace men refbon 
the 


“poe 


for \ene 
that, 
fot 
ie matics 
cement- 


ies are: 
pipeand elbowinto 
‘the chimney for the 
range connection, as is shown at the 
right, a good draft for both stove and 
furnace will be insured_—C. W. Hunenr, 
Corry, Pi 


PIPE CEMENTED IN 
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The Shipshape Home’ 


eir entire 
h fo imitate 

‘ow j6)nts. 

‘he the 
-varifish stain is ap- 
pit, the wood is 
‘grained by using a 
narrow — graining. 
roll in each divi- 
sion separately, 


‘This makes a vast 
difference in ap- 
pearance, 


WIDE ELOORING 


Ix DeconariNG our 
dining room, — the 
tuceo ceiling pre 
sented a problem 
that we overcame ina manner others 
may find useful. ‘The paper for the 
walls was to be a mottled brown. To 
suit this. a bronze color was used in the | 
ceiling finish, but the color could be | 
varied to suit any toned paper des 

‘The ceiling first was brushed over 
ahard varnish, This took off 301 
loose particles and stuck on 
so that after the first coati 
‘This was left to di 
then the 


je HExt cout was a paint made of | 
arts of linseed oll, turpentine and 

gasoline, with enough Prussian blue to 
five a light color. More blue then was | 
added to make the color much darker, 

and the eeiling was stippled, that is, an 
‘area about 1 ft. in diameter was painted 
here and there on the ceiling until a 
clouded effect was obtained. ‘This gave a | 
beautiful finish and did not destroy the | 
stucco effect, which so many finishes 

would have done—H C. 


‘square 


badly 
of retappil a 
uss simply 


‘a round- 
headed brass 

wood screw of 

suitable size into 

the old hole. The 

iron will eut | 
threads in the 

brass and bind 

the screw so that 

it will not work 

loose. This is a | 
repair always quickly made. 


say 


W 
nwo SPINDLE, 


Replacing a lost 
doorknob screw 
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For Circuit Supremacy — 
Cir-KIT and Supereflex 


Erla Supereflex—new epoch in circuits. Not just a"* wave" 
of popularity, but the permanence of basically superior 
principles, just as advanced today as when Exla introduced 
the circuits still rated more powerful, tube for tube. 
Expressing the best of Erla science, Supereflex circuits 
also are 90 easy to own! Not only’ because of extreme 
conomy in first cost and operation, but also because Erla 
CIR-KIT enables any experimenter to. produce these 
greater circuits flawlessly. CIR-KIT provides every need- 
ed item of Erla Precision Radio Apparatus— exclusively 
responsible for extreme Erla range, volume, clarity, 
sensitiveness and remarkable ease of control. 

CIR-KIT also provides full-size blueprints; stenciled base- 
board; and drilled, lettered panel, so that every step must 
be correct. Assuring lasting supremacy in circuits; the 
pride of a truly professional hook-up; and incomparable 
Entertainment, CIR-KIT is outstanding in redio today 


Electrical Research Laboratories 
Dept. S, 2500 Cottage Grove Ave., CHICAGO 


ERLA 


Erla complete radio instruments lift 
radio to the realm of art, with the 


same superiorities CIR-KIT brings. Jo 
ie 


Bite Table Cohinet 


ree 
oro ome 


SEs 


ente, bnte competition. 


abut Bs. Co Ben P2, Ty Oi. 
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Forsed 
« (HANDLE) 


a pat of fl 


‘ight now you need 
a mee All: Work” File 


(Crrade star Ree We Pas 8 
For sharpening tools, knives, 
etc.; for radio work; for filing 
steel, iron, copper, fibre, hard 
rubber, wood,etc., 
get a Plumb All- 
Work File. 

Files anything, 
sharpens every- 
thing. Two files 
anda handle, allin 
one, with sheath 
to protect teeth. 

Carry it in your pocket, your 
tool kit, or car. You'll wonder 
how you ever did without it. 


FAYETTE R. PLUMB, Inc. 
aiid Jamen Street Philadelohia 
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HE foundry 
‘was about to 
pour a 10-ton 


casting. The furnace was up to. 
| 14 tons of molten was, 
| complete final fletail. 
of exactif ‘work 
all ready 5 

As a last mi 
out the the Grucible: 
He was 


find a brok- 

fen connee- 

tion. 
Altera 


iM 


| the break, 
| the master 

molder gave 
a few quiet 
| orders. A 

machinist 
Drought in a 
portable 
electric dil, 
| some drills, 
and. several 
bolts. 

‘Ten min- 
utes’ work by the mechanic and his 
helper with the drill and they were able 
to put bolts through to hold the connee- 
tion. The foundry work then proceeded 
to-a successful pouring of the huge casting. 

Not only does the portable hand electric 
| drill come to the sid in breathless emer- 
teencies like this in a big foundry, but the 
Usefulness of the tool follows through to 
the final installation of the identification 
plate on the finished construction. 

‘The hand drill of the electric type, 
| with ‘grips, convenient witch and ad- 

justable chuck, is a comparstively late 
y has come into almost 
plica- 

tion and been appre- 
| ciated thoroughly 
| during the past 10 

years. Its m 
| and’ serviceability 
fare responsible for 

its popularity 
"The tool is espe- 
cially convenient be- 
‘cause it obtains its 
power from any elec- 

| triedight socket 

‘The light weight 
and portability 
japt it to manual 
tse in practically 
every location, n0 
matter how inac- 
ceasible. Jobs ranging from factory pro- 
Guction to the household task of sharpen- 
| ing the carving knife, find the portable 
electric drill an indispensable time- and 


ay 
Sh 


Better Shop ‘Methods 


What You Can Do with the Aid of a 
Portable Electric Drill 


By George Arthur Luers 
Mechanical and Automotive Engineer 


Ueing an electric dil to drive @ 
faod' screwdriver. snd for other paryonst 


February, 1925 


labor-saving tool. To 
deseribe the applica- 
tions of an electric 
would be impossible in this 
, bla brief outline of the valuable 
ic tft can be accomplished by it in 
ifferent fields will suggest what 
‘your own line with a good 


fachine Shop—Grinding, par- 
ticularly 
tools that | 
are in place 
fon boring 
bars; tool 
clearances in 
work on 
machines, 
on lathe 
tools, and in 
‘work being 
assembled, 

Serateh 
brushing 
and bufing 
to remove 
forging or 
casting seale 
and in as 
sembly 
work, before 
enameling 
or polishing the finished product. 

Drilling holes at assembly for bolts, 
rivets, screws, and for attaching name 
plates. Countersinking and reaming 
during assembly. | 

Screwing on nuts is another use for the 
dil, when special fittings are available. | 
These fittings are some simple form of 
frietion clutch, made up as a plate eluteh, 
which will release the drill from the work 
when the bolt seats or the tool jams. A 
clutch also is required in many instances, 
for tapping or reaming, where it is not 
practical to govern the tool movement 
closely enough by the switch alone. 

A variety of other 
work in which a re- 
volving tool is used, 
an be accomplished | 
almost as easily as | 
drilling. 

In Carpentry and | 
Pattern Shops— | 
Boring with the bits | 
intended for the 
brace is an achieve- | 
‘ment in which the 
portable drill vastly 


LgNaRY mm, 


exceeds all the speed | 
Teed 
meaed Jatch mortises, tum- 
the.ssaw bler-lock recesses, 


and almost every 

form of cireular 

‘opening can be made with the electrie 

drill without physical effort. 

Tool sharpening, by means of a small 
(Continued on pose 137) | 
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Better Shop Method: 


A Portable Electric Drill 

on fae 130) 
emery or carborundum stone mounted 
on the drill, is most expeditious. The 
sharpening of circular saws, blades of 
trimmers, planer blades, router blades, 
and various other machine tools can be 
taken care of, frequently by. grinding 
‘them in place. 

Grinding gouges of the inside ground 
type, is done readily by using an emery 
cone held in the drill chuek. 

Driving screws can be accomplished 
with great speed and ease with the port- 


able drill. A disk clutch 
‘when the screw ‘bottoms’ 
this application. 


Sawing, 
through centers of flooring or walls, can 
be done with a small cireular saw chucked 
m the drill, Electric outlets, water pip- 
fing, and heating-pipe installations re- 


1a auto maintenance “work, the electric 


ei hoe many ‘wee other Uhan driing 


.w, but the 
ill dispenses 


quire the use of the 


rs, 

Sbfe crit aBinvaluable aid to the 

Many operations in plumbing, 

jetriec work, heating-plant work, gas 

line installations and roof work can be 
done faster with its aid. 

| “Seratch brush work, in which a wire 

brush is mounted in the drill, makes pos- 

sible a much desired finish for face briek 

| on the building front. With smaller 

brushes the routing of mortar from face 

bbriek can be accomplished with ease and 

rapidity. 


in the drill are used to advantage in fin- 
| ishing inside trim. 

A circular saw on the drill finds a 
multiplic 
hanging window sashes to cutting special 
rolding for trimming out, 

‘An emery wheel on the drill allows edge 
| tools, from the chisel to the hatchet, to be 

(Continsed ot page 138) 
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Easy to Tune— 
Easy to Own! 


HE. new Paragon line of Radio 
Receivers is making radio bist 
for fae of all ages ard. purser—the 
new Paragon Four, expecially 

A four-tube set that 


New Parayon Four, $65 


andere mop ste 2 che 
“ta valid 


thing that’s inthe air. Getting ie ; 
Seat and song on the speaker And 
tuning in sharply and decinetly 32 New Paragon 
‘ist of the single tuning dial 
As fine a st a¢ Paragon ever made Three. 


doing all that you expect of far cost~ 
lier sets that. use more tubet—vet 
$65. No greater value 


New Paragon Two, 


ADAMS MORGAN CO., Inc., 2 Alvin Ave., Upper “Montelair, N. J. 


Originators since 1915 of Record-holding Radio Recei 


$25.00 in PRIZES 


210 in front 
‘or details 


Emery and sandpaper disks mounted || 


ry of uses in the building, from | 


The Saw Sold on Money-Back Guarantee 


W, B. & J. E. BOICE 
Peet neo er he d= 
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Winds BlowCold 


ORSTERPI 


A 5-tube Tuned Radio Frequency Set 


made of the finest low loss materials and ia 
a beautiful genuine solid mahogany cabinet 
that is attractive enough for the most pre 
tentious room, and at sixty dollars, eco 
stomical enough for the most modest 
Combines all points essential to. the 
feceiver, Re wit 
that squealing an lectiy 


Hat ce aon ican be 
brought in again on the same points, on the 
als whenever you want it: And, what's more, 


IT IS MIGHTY EASY TO OPERATE © 
Have Your Dealer Install One in Your Home! 


senuine Freshman Masterpiece Sts have lal mimber and trademark riveted on the 
SRSSENES TERS E et aeartntced tthe ine ben retored apenas eke 


CHAS. FRESHMAN CO, Inc. 2st wiitth SUnee You 


Users Claim It Is the Greatest Value 
Ever Offered in a Radio Receiving Set! 


bruary, 1925, 


Better Shop Methods 


A Portable Electric Drill 
(Com 13) 

kept in condition on the spot without 

Jes of time, 

In the Tinsmith and Forge Sho 
Driling and cutting out circular dai in 
thin sheet metal is one useful job that 
can be accomplished by the drill in the 
sheet-metal shop. 

‘Tool sharpening is done as in previous 
instances, with an emery wheel mounted 
in the dri 

The scratch brush and polishing wheel 
are nearly indispensable, and the sheet- 
metal worker will find ‘the portable to 
have advantages not met with in the fixed 
frinding head. ‘The scratch brush males 
Possible clean and perfectly soldered 
joints. 


d fron 


It’s Easy to Build 


Have You AN INVENTION? 


Iwo the WORLD PROGRESS wi 


Protect and Profit From Your Ideas 


‘aml copy fige, One rears saburiotion 4, 
“WHAT TO INVENT” 
Hnventions Netied. We fsvite anactoress 
{0 addr dn regarding inventions they want, 

PROGRESS PUB. Co. INC, 
oc nt Victor ae TiasmeigtenB.6, 


Menthol! 
‘COUGH DROPS 


‘The countersinking of forged parts 
and drilling for rivets can be done in the 
forge shop many faster than with 
the older type of hatht drill. 
‘The portable has al\variety, 
the tin shop and 
ding ¢) 
facing the face 
uses require of 
In fact, in an emi 
ous odd jobs, fr 


the portable expe- 
riveted patches 


to the boxy and fenders. Special fittings 
for the dh, luggage carriers, speedom- 
eters, elect ing and lights are all in- 


stalled with Wuastid of a portable, 

h brushes, driven by the 
to rasp and buff the rubber 
onl id tires for repairing in some 


of service stations, 
Rel cylinders and honing eyline 
ders is \gdrk for which special tool equfp- 


ment, using the power of the drill, is 
marketed by several manufacturers, 

Nut drivers, screwdrivers, and valve 
grinders are also being made by manu- 
facturers for use with the portable. 

Carbon removal with the wire scratch 
brush in the portable is an improvement 
over scraper methods. The wire brush 
removes every vestige of carbon, even 
from recesses in the cylinder head, as well 
as the deposits around the valve ports, 

Canvas buffing wheels, dry or with ap- 
plications of rouge or crocus, are used to 
clean up the brass, nickeled and ali 
minum parts of the car. Very soft wheels, 
about 6 in. in diameter, should be used 
fon the nickeled parts. 

Wheel cleaning is done expeditiously 
by mounting a round bristle brush in the 
portable chuck. 

A polishing brush can be made from 
chamois or cheese-cloth, mounted in a 
wooden holder and secured in the port- 
able chuck, for use in polishing the waxed 
surface of the car. 

‘These are only a few of the uses. ‘The 
portable is an invaluable aid in every de- 
tail of work from drilling for a cotter pin 
‘to plugging up a eracked cylinder head. 


(Continued on tase 13 
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A Portable Electric Drill 
{Cotinaed from pe 138) 

yme Workshop —In the home 
workshop, the portable dri finds an 
Unlimited field of usefulness. Repairs of 
very nature, from the furnace to the in- 
stallation of ‘complete window and door 
screening, are accomplished neatly and 
rapidly with « hundy portable. 

‘A practical application of thd drill is as 
 amall power plant to turn Phe home- 
workshop lathe. A 
connect the portabi 
the lathe headstoe 


ding wh 

useful attach- 
shop drill. Toot 
polishing, removal of old 


refinishing a chandelier to 
inisbing. a brass bed. 

the addition of a small circular 
‘and & guide plate around the saw, the 
jortable may be converted to wood cut~ 
ting, 

Many constructions are possible that 
will utilize the power of the drill. These 
fare along similar lines to corresponding 
shop,machines. Surface grinders, small 
mulliig attachments, stationary drilling 
machines, and holders for the portable 
drill can be made from iron plate, angle 
iron, and other easily handled materials, 
including wood. 

Care of the Electric Drill—The drill 
requires care. It should never be water 
soaked and shorted. It is advisable to 
‘keep it in a box on a shop shelf, shielded 
from dust and dampness. ‘The electric 
cable connection should be given an 
occasional coating of shellac varnish. 


sarily, or pulled or rubbed. ‘The commu- 
tator and brushes should be cleaned ocea- 
sionally with fine sandpaper. 

Oil the bearings with the regularity 
prescribed by the maker. It is not neces- 
sary to take the machine apart fre- 
quently, but all the screws and bolts 
in the frame should be kept intact and 
tight. 


trend in tool design. It is no wonder it 
increases in popularity every day, be- 
‘cause it has an unlimited eapacity to save 
| Hime and labor. 


‘The cable should not be kinked unneces- | 


‘The electric drill represents the modern | 
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ON AGALLON 


60 MILE: OF GASOLINE 


TESTS SHOW FORD CAN RUN 
60 MILES ON A GALLON 


‘The amazing fact that a Ford can run 60 miles of 1 gallon of gaoline was recently brought 
to light through tests conducted by America’ foremon engineers, where i war shown that 
roperly atomiaed” aa mized 


MOST WONDERFUL INVENTION TODAY 
BRINGS JOY TO FORD OWNERS 


‘Complete Combustion 


The SUVEN iw designe hy I fahan 


tte sate 


Exsung cr so ae 
tig tae 


Sleeliaes SS a 


HL LRMINK, Wi 


Had No Previous Setting Experience 
Rear ar hese ak 
Epp eon arp 


en Sn bt 


oO ase oxsee oo PER WEEK EASY 


the SUPER ican lal ef a a 
fees ee 


Hampton ma 
$763 fa four hours 


Get This Cap FREE 


sc EEBUG nae yop FREES know roar 


‘lends willbe delietted with fs Cas, Se aod 
sod you will makes 
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T makes all the difference in the 

world with the enjoyment you get 
‘out of radio whether the high notes of 
voice and orchestra are in tune or just 
a little “ont 

‘A big point of the Bristol Audio- 
phone is that each instrument, and each 
Vocal nots, comes in in proper pitch. 


You will love diophone for its 
pure harmony: of reception 

‘There are four Bristol Audiophones, 
ed from $12.50 to $2; 


p 
cabinet model at $30.00. I? not at your 

1's, write for Bulletins Nos. 3orr, 
3017, and 3022-CA, 


‘The Bristol Company Waterbury, Conn. 


BRISTO 


AUDIOPHONE 


LOUD SPEAKER 


Gach Instrument of 
the Orchestra in 
PERFECT TUNE 


] 


Don’t Blame 
Your Set! 


If the batteries run down, you're 


lucky to but 


“sounds.” 


APCO, Battery Charger keeps 
radio batteries alice. Works 
noiselessly, efficiently, surely, 
fully charging any radio battery 
over-night for a few cents. 734 
ampere capacity. Pays for itself 
in six months. Guaranteed one 
year. 


get anything 


Write for circular and dealer's nome 


APCO MFG. CO. 
Baker Street, 


Providence, R. I. 


For Perfect Conductivit: 


in Redio i acouertnina 


ea pate 
forme ieee 
eS has Raat 


“Reddy HOT 


Soldering Furnace and Tested Supplies 


aie Sate cea 


“sGQBRERS AND DEALERS, 
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Success in Grinding 
test, and much valuable data are com- 
piled for the information and guidance of 

| the men who use their product. ‘They are 

| always ready and willing to help solve 
any of your grinding problems, 

‘Never condemn a wheel because it does 
not produce the desired results, before 
making sure that you are using the right 
wheel. Many times a man complains 
about a wheel when a change of grade 
‘would have turned the trick, 

Grinding wheels thay be divided 
roughly into two classed or grades—hard 
and soft. ‘These. two \radi 
fre subdivided i 
hhardness and soft 
wheel refers also 


bond that holds thi 4 
The hardn ftness of wheel 
should not be conf ith the hardness 
| oF sotens If a wheel is not, 
| it win under worki 
‘con can be cut a 
very ith a diamond when truing 
up the wh hard wheel isnot 
affected 20 
‘The cuttinadtiency of a wheel de- 


pends \pon the fineness or coarseness of 
the grit\ The 


‘that will pass through 

number of meshes to 
other words, a 40-grain 
that the grit of the wheel 
‘through a sereen having 40 
ithe inch. 


ECT the right wheel for a 
given job, you must consider the 
kind of metal to be ground, whether it is 
hhard or soft; the size of ‘the job, how 
much metal is to be removed, and tho 
finish desired. If the wheel rhould be too 
soft, the bond will be too weak to resist 
the cutting action for any length of time 
and it will wear away before the abrasive 
has had time to do its werl, On the 
other hand, if it should be too hard, the 
bond will hold the grit long after it hie 
done its work, the wheel will clog up and 
become glazed, and it will not ett. Cone 
tinued use in’ this condition will cause 
burning of the work or excessive heat 
Hard materials require soft wheels and 
Soft materials require hard wheels, 

One other factor governs the action of 
awheel, thatiis, thesize or diameter of the 
work. "The area of contact between the 
wheel and the work is increased as the 
diameter of the work increases. ‘This 
applies to both internal and external 
grinding. ‘The larger this area becomes, 
the softer should be the wheel. 

‘The right combination is often found 
by testing different wheels of varying 
degrees until one is found that gives best 
results. This is practicable on production 
‘work, but on tool and experimental work 
it is not so often possible to get just the 

st wheel for the job. 
‘The next important consideration for 
| best results is the speed of the wheel. 
| First in this connection is the matter of 
safety. All modern grinding wheels are 
| designed and built to run at a certain 
(Coninued on pare 141 
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Success in Grinding 


igh 
are tested before leaving the factory and 
the safe speed is marked on the label 
accompanying the wheel. This speed 
never should be exceeded 

It often happens that the label is lost 
‘or mutilated and this important infor 
‘mation is not readily at hand. Roughly, 
‘a surface speed of one mile a minute for 
any kind of a grinding wheel is a fairly 
safe rule to follow when in doubt, and 
this is not far from the actgal speed 
specified for any wheel. ‘Tye makers 
generally advise a speed rangif between 


6500 ft. a minute without 
structions. 


REAT care should boffaken in woont- 
ing a grinding whdqon the machine 


spindle, It never shi forced on, 
but must be ii 
If the wheel to tight_aérape out the 


Inake it go on freely. 
of heavy cardboard, 
be used on each side 


It is good prac- 
precaution to examine 
placing ft on the spindle, 


the wheel running true. ‘The 
best refults are obtained by truing up the 
wheel often. On some kinds of work this 
may mean truing up after each piece. 
On production work of a light character, 
perhapa a dozen or more pieces can be 
ground before it is necessary to true up 
the wheel, 

If the machine is running steadily all 
day on one kind of work, it is good prac 
tice to true up the wheel about every 
80 of 40 minutes. ‘This insures against 
clogging and keeps the wheel always 
‘sharp #0 that it will do its best work. A 
diamond should be used for truing. 


JN, COMMON practice, 
classified as "wet" and"*dry.”” Produc- 
tion grinding is usually earried on by the 
‘wet grinder. Wet grinding requires a lubri- 
cant, either plain water or any one of 
many grinding compounds. ‘These com- 
ly some soapy substance 
water. 
ing compound is best for all 
practical purposes; it eliminates the 
‘tendency of the work to rust and gives a 
much better finish. In Figs. 1 and 4 
(page 98) is illustrated work done by 
the wet grinding process. Figure 1 shows 
a machine set up for grinding crankshafts 
and a close-up of the job. 

Grinding crankshafts is a job that has 
become highly specialized. It is now 
commonly done by what is known as the 
wide-wheel method. In many cases the 
machine is specially designed and there 
is no lateral movement of the wheel. 
‘The wheel is fed direetly into the work 
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[Acnavox Radio 


Receiving Set TRF-5 with 
Reproducer M4 - $125.00 


‘PERIENCED radio users have stated that 
this Magnavox equipment (illustrated 
ESE below) represents the highest standard of 
teal value and usefulness ever offered in the radio field. 


ro 


The Magnavox 5-tube circuit is a special development 
of tuned radio frequency in which a splendid balance of 
selectivity, range and volume have been attained. The 
one dial Station Selector eliminates all tuning adjust- 
ments; while the Magnavox Reproducer insures sonor- 
ous, pleasing tone for all programs. 


Magnavox Radio Receiving Sets, Tubes and Reproducers are 
carried by reliable dealers. Illustrated booklet on request. 


THE MAGNAVOX COMPANY 
OAKLAND, CALIFORNIA 


New York 


NEW VEST POCKET 
ADDING MACHINE 


camo e 
ioc Zee | EasytoDraw Cartoons 


When Shown in the RIGHT WAY 


i 
HH 


12 
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EPT. 


GREIFF DOUBLE SELECTOR 


MULTIFLEX KIT 


The Perfect Four Tube Circuit-Loop Operating 


This wonderful cit ep four tubes 
and has two stages of radiofrequency, a 
‘ryatal detector and three sages of adn 
frequency. Developed by the Resea 
Engineers of the Radio. Receptor Cox 
pany, working. w 

iewt, Greit of 5 


be brought in 

sistently. It can be assembled by 

any one ina few hours. For 

snd ease of tuning, as well as p 

‘quality of reception, it is far superior 
toa S-Tube Neutrodyne. 


1 ust dup ws Tne giving pour deslers mame aod address 


RADIORECEPTORCO © 


59 Bank Street New York City 


$ | = 
Only"10Down | nant 


Fully Guaranteed 
BurroughsAddingMachine 


< oo 


Howard 5-Tube 
Neutrodynes in 


Chicago Success- 
fully Brought in 
European Stations 
on Recent Trans- 
Atlantic Tests. 
If Your Dealer 
Cannot Demon- 
strate Them to 
You, Write for 
Information, Giv- 
ing Dealer's Name. 


Mail 
This 


yeday-———— 


General Adding Machine Exchange 
{soe Second tied.» Detroit, Michigan 


Please send me Information shout this special 
uarantecd Burroughs Adding be 


Other ties and ste i leding 
hes of figaring machines 


February, 1925 


Better Shop Methods 


Success in Grinding 

tinued 1 
with the hand-feed screw. Stops are set 
for the size of the pin and the diameter is 
checked with a dial test indicator at- 
tached to the macfine. ‘The wheel, of 
‘course, corresponds th the length of ‘the 
pin and is made 


of crankshaft 
GREACT varifty of work can be done 
by the Wwide-Wheel method, and now 


machines have 
duce finished 
than the 


The mg 
develoyfa gannoING 
this lin ES 
terless 

shown in 


| 
ie 
ie 


machine | is con 


he work, FEED 
fed into the WneEL” 
passes pig. 5, Diagram 
two showing principle of 
which are thecenteriem grinder 
relation to 
each other to produce a grinding 


‘and feeding action, ax shown diagram- 

5. ‘The work is sup- 
ported by a rest, and the grinding wheel 
presses the work’ against the rest and also 
Against the regulating, or food whee 


sufficiently rough 
to prevent any slipping of the work. 

In Fig. 3 is shown the wide range of 
work the centerless machine will handle, 
Ie iv claimed that by this method, under 
manufacturing conditions, it in possible 
to produce work accurate as to nize and 
uniform in quality of finished product, 
This is aside from production gains. 

Another innovation within the past 
few years is a type of machine using « 
wide wheel (Fig. 6). ‘This is known a8 a 
“plunge grinder," as the wheel virtually is 
plunged into the work or against a stop 
set to obtain the desired size. Although 
built along the lines of the familiar center 
srinder, the wheel does not traverse the 
work, but is wide enough to cover the 
wholé length of the piece being ground, 


JN, THIS type of machine, the wheat is 
working to ca at all times. It is 
claimed that the wheel requires leas fre- 
quent truing for a given number of pieces. 
‘The wheel can be fed into the work either 
by hand or automatically by power. 
The wheels for the machine illustrated 
are 20 in, in diameter and from 2 to 7 in, 
in width. 

Internal grinding, that is, the finishing 
of cylindrical holes, is accomplished with 


the aid of internal grinding attachments 
for standard machines or by special in- 
ternal grinding machines. ‘The spindle 


speeds for these machines are consider- 
ably higher than those used on the ex- 
ternal type, although the surface speed of 
the wheel is not necessarily higher. 
(Continsed on pate 143) 
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Success in Grinding 


tinned from buze 142) 


Although usually done dry, some of the 
special machines for internal ‘grinding are 
equipped to use water. ‘The wheels are 
somewhat softer than those used on ex- 
ternal work, as the area of contact of the 
wheel with the work is greater. 
Wheel was hard, it would glaze rapidly 
and heat up the work so that ij 
imposible’ to take acdira 
ments. 

Tool and cutter _grindife™s 
dione dry, sometiqass th Qpesi attach 
ments for the Mangard ‘machine, but 
more often on madhina specially de- 
signed for tool and cutter grinding. The 


Cing edge or draw the temper 
ing ground. 
inding cutting tools, such as taps, 


like, the wheel should never be forced. 
Light cuts should be taken so that the 
‘wheel will not wear away too much be- 
fore the cutter has been once around, as 
any wear on the wheel will result in an 
out-of-round cutter or reamer. 

‘Another important consideration in 
‘erinding tools is to keep the wheel moving 
‘across the work when it is grinding. If it 
is allowed to rest in one spot, it may burn 
the edge or produce a low spot in the tool. 

‘The relative advantages of wet and dry 
grinding are somewhat undecided. Ail 
kinds of tools are ground dry, but some 
of the special tool grinders use water or a 
grinding ‘compound. This undoubtedly 
is an advantage in grinding twist drills 
and heavy forged lathe and planer tools. 

On prodiiction work the coolant serves 
two purposes: Tt keeps the work cool and 
produces a better finish. This has been 
demonstrated in practice so that wet 
grinding is a decided advantage in most 
production work. 


The photographs used in Figs. 1 and 4 
are published through the courtesy of 
the Landis Tool Company; those in 
Figs. 2 and 3 though the courtesy of 

Milling Machine Com~ 
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FARAWAY GETS STATIONS FAR AND NEAR—LOUD AND CLEAR 


European and other Foreign Stations 
received by FARAWAY Users 


Mr. A, Schueter 


rome be eet ne tt oe 


gh of Bellevue, Ky ed 


Operates Dry Cells or Storage Battery 


ay sets are cay tuned, extremely al 
‘ernie wir ekter t 


You, too, can own a FARAWAY with 
our unique money-saving plan 
You take no chance fr we GUARANTEE 
BRPISPACTION Sy REFUND MONEY 


We guarantre all the things our users clam—namely clear, sweet 
tuge™tine wolsme-scont 0 


may. ‘The panel ts hnvahed in dull 
echo nach 


DEALERS—AGENTS 


wh ge f Meatal eae, 


THE FARAWAY RADIO CO. 
Ea. baste cine Oh 
int THs COUPON 

1 Frans nanv oo 


4 tube set for use with loud 
speaker, 


4$59.50 
MODEL R 
Aube set shown illustra: $9.50 


N5 


U city and Seave 


CLASS 25¢RIN 


BUCHSTEIN’S FIBRE LIMB 
ets 


Sones Rew You Ch 
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in building your set by using inferior parts. You chance the loss of 
considerable time, money, and patience if the results aren't satis 


factory. 


‘Be certaint Use only Amsco parts. ‘Made by men who 


really know their business, they lead the field in all around per. 


formance. 


‘Arco Paris ecemary for thoe who contract tir own incu the Low Laue 
ensienser insransent denied Yor perfection i set Suid. 


‘nit 'the Amaca Rhcowtet. Tor perfect 


farment contfal with ll types of tubes 


fn he Atma Tube Socket wh genaine Bakelite Bene watabl Yor panel ot 


At dealers everywhere. Free literature on request 


$25.00 in PRIZE 


See top of 
‘of book for 


10in front 


Special Limited Time 
Offer Gives You This 
Ideal Home for $] 95 


Only a Limited Number Will Be Sold 
at This Rock Bottom Price 


-ERE IS a home so easy to con- 

struct that a member of your 
family (or a friend) can help you build 
tin af 


wsert's easy, convenient plan of 
building saves you $500 to $2000. No 
architect’s fee to pay, ‘no builders’ 
‘waste, no costly construction delays. 


‘nly it wil be acl for tis Tow rice 
Lumber ts delivered Sven," 
low price of $1008 tncudes. full 


Te 


eecbentions:* Tomber: ‘sitar pl 
Terdsare! pret and vera 
‘Runlty and service guarantees satisfaction 
“Stop paying rant. Qn yout home at 0 
fal saving. NOW’ the time to 
‘uy: and THIS te the Bouse to we 
"Send today forilastrated Booklet showing 
‘how to Snance your bling with eel! Rest 
Baviment balance after delivery of house 


Louis Bossert & Sons, Inc. 
Lergeat Lamber Plant in the East 
(House Dept.) 1310 Grand Street 

BROOKLYN, N. Y. 


The Question of ‘B’ Battery 
Current Solved with the 
Kellogg Trans-B-Former 


"THE Kellogg Trans-B-Former 
furnishes the necessary plate 
voltages for your radio set, from 


your 110 A C, 60 cycle, electric 
light socket without any inter- 
ference. 

‘This unvarying current is 
furnished at less than one- 
fifth cent per hour. Throw 


away your “B” batteries and 
install a Trans-B-Former and 
your set will operate at maxi- 
mum efficiency constantly. 


‘The Kelloge Trane B-Former 


KELLOGC SWITCHBOARD 
|. © SUPPLY COMPANY 
1068 Adams Stroat ‘Chicago, M. 
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Better Shop Methods 


New Transmission Controls 
Speed of Machine 


8 
Bea 


Ax applied to 


arded 
without stop- 
ping the drill or 
shircing belts or 
gears, ‘The ma 
chine may be 
reversed atonce, 


‘2nd contol mechaniam with cover Fened 


‘The transmission may be applied to 
lathes, milling machines, boring mill, and 
‘other machine tools, ax well as to drill 
‘The mechanism is entirely inclosod and 
‘operates in a bath of oil.—A. P. C. 


Shop Loading Platform Built 


‘cASTARON LEGS) 
Gabe ow AND LEFT) 


Ateavily built loading platform of a gen 

ray wef sie, and detale of the eye 

| tion with other designs long enough to 
prove its superiority over the more usual 

designs. ‘The special features are the 

cast-iron leg and the method of putting 

the platform together. 


ae chee 
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How Would You Machine This | 
Awkward Piece? | 


for you. Do you know a 
hetter of quicker method of machining | 
the piece illustrated below i | 


"THE piece shown in Fig. 1, a tool-steel 
‘eam, is to be machined for an experi- 
mental job. No special tools are to be 
used, as only one piece is required. How 
would you do it? 

‘As a manufacturing proposition it | 
would prosent no unusual difficulties, but 
when only one piece is to be made, the 


‘os pao 


Signe aoe 


FIGS STHONT FIG 


‘Steps in machining the cam and ion 
plate for attaching st to 8 focepl 
problem is different. I shall describe the 
methods used in making this piece in a 
‘New England shop and ask the readers of 
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[ BE AN AUTO.TRACTOR, 
0? FLECTRICAL EXPERT/ 


1 ypu are earning less than $50 a week, read every word. Why stay 

inthe old job, with no future—no chance ol ever earning much more 
‘han you are now? "The Auto, Tractor and Electrical Husiness offers 
‘thousands af BIG PAY JOBS—joba where you are the BOSS, (Get 
Sat of the mit™be independent—~he an Auta Bepert 


The World’s Largest Operator 
of Auto Schools Will Train You 


1am the largest of “Tractor and Electrical School in 
theworld! Think a fo be trained by MeSweeny 
~the biggest the restige=-Uhe eave of et 
ig sob, when You can weeny Trained mel” ‘That's the maj 
phrase Uat has opened the doorsof thousand ot big pay jobs tomy scudents 


Why I am the Eight Short Weeks and then § 
LARGEST OPERATOR —SUCCESS 
in the Ward ie puir cay iob treet "Sau dont awe tens 


J have built this chai 
of schools by giving to 
my madents the best 

the country 


a 
Son need isthe determination to get wheal fn eight woks 
oul be, not merely a Garage Mechanic, but an Awd, 
Yractor and Electrical Ex peria big-poy man. 


Salenerarwest FREE R. R. FARE and BOARD 


Tor "you. The success of 
{thie "medtod ts easly seen 
ST fam the youngest — 
dbut by far the largest and 
most succesful operator 
fe the world. Your 


Bora very lt 


ted time, Tam going to pay 
your Railroad 


re tomy nearest "eho 
‘while "yo" 


Cae d 
MeSWEENY 2272.2=3cr0" ScHOOLS [3822 
THREE BIG SCHOOLS 


Dept. 2610 
‘2 Sah ali St 
cate, 


Ti my. 
eae i a 


That lamp has always needed a 
new shade and now it’s going to 
get it! Easy enough with Klein 
Pliers. A pair of Klein's 
real worker and a real playmate. 
You'll enjoy them for making 
and fixing things all over the 
house—for your radio and auto, 
too. They're thor- 
oughbreds, are 
Klein Pliers—the re- 
sult of sixty-seven 
years of manufac- 
ture of pliers. Elec- 
trical and telephone 
companies all spec: 
fy them. Pick up a 
pair when at your 
hardware dealer's. 


mo KLEINess 


Further 
Adventures of 


BURGESS 


RADIO BATTERIES 


‘The Shenondoah 


inped with Burgess Bate 
(ees and MacMillan o the 


ied them tothe Arctic 


Burgess quality must 
be' considered unusually high 


Batteries are found 
i 


lure brings disaster 
with explorers in far-off lands- 
the unsung heroes of the ai 


ice—beneath the seas with the crew 
of the submarines. 


SASK ANY RADIO ENGINEER” 
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Better Shop Methods 


Simple Indexing Fixture Aids 
in Grinding Gear Cutters 
holding. gear- 


while grinding | 
consists of a 


cast-iron plate, I over, pro- 
vided with the cutter, 
and bolted 

machinj tal 

stop 

cut 

sizes, is 

pla 

os eae 
tooth is at right  catters quickly 
angles to the wheel 

spindle. No nut is needed to retain the 


cutter, which can be rotated or indexed 
easily by hand. 


How Would You Machine This | 
Awkward Piece? 
(Contnned from pase 149 
PoruLAR SclENCE MONTHLY for a better 
or easier way. 

A piece of tool steel 124 In. square by 
315 in, long was planed to the dimensions 
shown in cross section (Fig. 2), leaving | 
about 010 in, to be ground. On ia purface 
atinder the sides were ground i 
parallel. 

‘The work then was Igf4 ouy 
face plate and the 4 3ff2- 
scribed. The piece nefit Ww 
shown in Fig. 3, in a tool 
bolted to a circular railing (Me“On a 
vertical milling machige. ‘The piece was 
trued up to. the lin 2 poi 
clamped: to. the mill 
bolted secuggly 


wi 
dt 


ss was thilled to the 
jn. ‘This operation 


countersink the 
then was fhuishs 


les. The 43(-in. radius 
the lathe by the use 
planed as shown in 


was fasMged firmly to the 
i and the plate 
the lathe faceplate. ‘The 


that the circle could be 
ith a micrometer, as it had to 


The other curved surfaces were not so 
particular, but could not be turned readily. 
in the lathe on account of the difficulty of 
holding the piece. The %-in. coneave 
radius was made with a mill 14 in. in 
diameter and the 3{-in. external radius 
was milled to the line as closely as 
possible and finished with a file. The other 
operations were comparatively simple and 
need no special comment. 

‘The main difficulty is to machine the 
circles and there is little room to use a 
strap strong enough to hold the piece 
while roughing off the surplus stock. 
HLL. W. 


‘Western Canada, blessed with lows 
priced fertile land, a favorable 
Glmate and an abundance of pure 
‘water offersremarkable opportunites, 
Toexperienced dairy fartners: 

‘The rich fertile soll on which nutri- 
tious grasses and feed of all kinds 
frow profusely, can be purchased at 
Snaverage of 830 an acte—with free 
$e of the and fra year and then 

‘years to pay. The yearly payment 
fon an averape i6d-acre farm fs only 
$195.30. Think of it. 


[Cash a ald fo al dal 
of Seat Pe nad nthe a 


tie, Sice 


Cat 
{atthe pockets. 
‘Come to Canada where you can put your 
fin yer pockets where and Pe a 
‘and loud ts Cheap where you can louble 
‘or ete your acreage with Ue same neat 
‘ent. Dot irigatad wr non-vigted anda 
fe avaiatie: Tnvestizate now. Send the 
‘Coupon or fli nformation aeeaie about 
eset Beveclon tpn af reduced. trem. 


M.E.THORNTON 
‘of Colonistion 
Deptsblds” Canaan Paclte 
Railway Depot, 


M.E.THORNTON, Supt. of Colonietion = 
Dent 812, Canadian Pacis Railway Depot 
‘Winnipeg, Manitoba, Canada 

faminterete ts earaing more about 
G Prairie Provinces of Canada 
5 Ireeation Farming in Sumy AMberta, 
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New Wonder of the Seas 
(Continued from pace 38) 


Twenty horsepower is produced by the 
two motors that spin the towers at the 
rate of 120 revolutions minute. 

{ake out of the wind about 1000 hi 
power. ‘The inventor claims 
ower produces about 15 times 
propulsive power as that of a si 
ted for geting the ship in endl 
toed fee peng the ip ng 
the harbor. 4 


agnus Lat F 
He be@jns by considering what 
iL tlhe two cylinders on the | 
ary and the longest 
of the ship were at right angles 
ind. In that case, says Mr. | 
. the wind going around each 
cylinder would be evenly divided so that 
there would be no action on the ship. 
| ‘Then, suppose there were no wind, but 
that the cylinders were spinning at the 
rate of 120 revolutions a minute. 


HE layers of air directly in contact 
‘with the moving eylindrical surface 
Md revolve with practically the same 
locity. us the cylinder, 

But in the case of the Flettner ship, 
there is a combination of the two preced- 
ing eases—the cylinders spinning and at 
the same time wind acting upon the ship. 
‘Then on one side of the cylinder, the 
velocity of the wind is opposed by the 
velocity of the air adjoining the cylinder, 
thus retarding the velocity of the wind. 
‘This means an increase in pressure. 

On the other aide of the cylinder, the 
opposite is true, ‘The velocity of the wind | 
combines with the velocity of the 
layers next the cylinders, resulting in a 
decrease in pressure. On one side of the 
cylinder there is an increase of pressure, 
‘on the opposite side a decrease, so that 
there results a strong force from the 
stronger to the weaker pressure. This 
eauses the ship to move forward. 


‘HE magnitude of this effect, Mr. 
Akimoff says, may be computed by 
multiplying the’ following quanttin: 
The density ofthe air, the velocity of the 
wind, the peripheral or surface veloety of 
| tach cylinder, the circumference of each 
| tinder, and thrheight of each cylinder 
Inthe ease of de of the cylinders on the 
Buck, considering the velocity of the 
wind. at 40 feet a second, the forward 
thrust due to the moving cylinder would 
be 12,000 pounds. Actually, this would 
be reduced, on account of various lowes, 
| to the extent of 10 per cent. 

‘Tests are_said to have demonstrated 
that nearly double the speed made by a 
sailing. vessel equipped with sais can be 
made by one with the rotor equipment. 


AMERICS 


On its trial voyage the Buckou developed | 
Cont 


7 


urface leakage exceptionally 
low with this panel 


built to order for radio 


HE needs of radio are special. 
‘Better results have invariably 


followed the use of apparatus and 
material designed for its own unique 
demands. 

‘Radion isa special material,developed 
to order by our engineers to meet the 
needs of radio. |For radio-frequency 
inulation its characteristics are highest 


You can see the difference 
by the finish 


‘You can see that Radion is different if Our new booklet, 


you look at the finish. 
That high-polished, 
satin-like surface is not 
‘only good-looking but 
‘useful as well. Mois 
ture and dirt cannot 
ttather to form leakage 
paths and cause leak 
‘ge noise, 


manlike job. Everybody knows that 
tie easy to cut, saw or drill. Comes in 
eighteen stock sires, two kinds, Black 
‘and Mahoganite. 

Better performance will make it 
worth your while to ask for Radion by 
‘name, and to look for the name on the 
envelope and the stamp on the panel 
Radio dealers have the exact size you 
want for your set. 


Send for booklet 
“Building Your Own Ser”* 
“Building Your 
‘Ovin Set,” giving wit= 
ing’ diagrams, "front 
and rear views, show. 
fpanateet withthe newt 
indica bain hor, tats 


ela Se ction fr 
Seutesmaied for” ten 


Malt coupon today. 


HARD RUBBER COMPANY, Dept. PS 2, 11 Mercer St., New York City 


Chicago OPice: Conway Mw ding 


Pocific Coast Agents 


Goodyear Rubber 


‘San Francleco—Portland 


“Americen Hard Rutiber Com 
1N"Mereer Street, New York City. 


pledier, 


AUb the latest im- 
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NEW Youth-Giving Belt 
Reduces Waistline - Quickly 


Instantly makes you look inches 
thinner and years younger and 
actually massages away fat every 
econd while you wear itt 


Heese 


bulky, "useless diotguring fat without 
finy ifort on sour part! Anew Kind of 
belt nas been perfected which actnally takes 


fat i fe wayjust Hike an 

curl The moment you put on thie 
lasing belt your waist instantly 
rom Zod incheat At the mame Cane 
fil your stomach dlweders constipation. back 
fiches and shortness of breath generally he 


‘with a 
feel 10 


hele strength, Tt is 


preserve 
fal principles b 


thecatse fe not ony 


Varnes at once™ py Soyo Tae 


Big Catalog FREE 


Nowe Sorin Lerhin Rok of Ber 


aes Sa eit pn jons you 


| in its own length. Any\phany 


New Wonder of the Seas | 
(Continued from page 147) | 


‘an average speed of 4.5 knots (5.2 land 
miles an hour) in unfavorable weather 
and in later tests the ship was able to | 
make eight knots (9.2 land miles). | 
‘The inventor estimates that with a 
vessel somewhat larger than the Buckow, 
it would take only 18 days to sail across 
the Atlantic to the United States. He is 
planning to make the trip late this year 
after further experiments. 
A NOTABLE feature of the ship is 
said to be its ease in changing direc- 
tion. With its towers reversed it is pos- 
sible for it to sail backward. A three- | 
bladed rudder enables {\ to turn around 


in course 
‘can be made without coningg® a stop or 
slackening speed. 

‘Supporting Flettner’ 
ability is his own 


originator of | 
relativity, has Fronouneed 

f great practical im- 
1g American Steam- 


jomic value that it 
to use the rotors in 10 new 
10,000 tons each to be em- 
ast Avia route, 


pa 
mounting to 60 per cent of that | 

‘Ships equipped with the 
ling from Germany to Rio de 
ill make a saving of 60 per cent, | 
it js estimated, while those to New York 
will eave from 95 to 40 per cent. 

One of the largest shipping companies 
inthe world is reported to be contempla- 
ting using rotor ships as oil-tankers, and 
steamship lines even are considering 

ies for passenger-carrying 


that his device will be a substitute for 
steam or electric power on the high seas. 
But he declares that while the apeed of an 
ocean liner equipped with revolving 
towers would not be increased, the in 
vention would save a large percentage of 

coal and oil, resulting in a great saving 
in storage space, as well as in the cost of 
fuel. 

‘An extremely important line of inquiry 
developing in the consideration of this 
device, is whether it will be possible to 
store electrical energy, created by the 
rapidly revolving cylinders, in batteries 
for future use. If this is’ possible, the 
‘world will have a remarkable new means 
for producing electrical current. Wind, 
the vast, unknown, unmeasured element, 
could be harnessed in this easy way to 
propel anything from farm machinery to | 
an electrie power plant. 

Flettner has hinted of this. Wind 
power, he says, eventually may supersede 
| both coal and water power on account of 
| its cheapness, 
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Henry Ford—“There Is 


Always Room for More” 
‘Cone rm. tna 2” 


superintendents, foremen, and “straw 
bosses” alike. ‘And Henry Ford, being 
the supreme executive of them all, himselt 
circulates as they do, though through a 
wider area. 

His interest in and knowledge of the 
most minute details of the things that are 
being done throughout his organization is 
profound, which probably ix not remark- 
able considering that he himself insti- 
tuted, or at least directed, the adoption 
of all’ these methods and policies. He is 
constantly alert to unearth new develop- 
ments that may be useful in his work of 
making better motors. About 500 new 
ideas a week on the average are given a 
trial in the Ford organization, sometimes 
only on a laboratory scale, at other times 
in gigantic proportions, and the cost of 
this kind of research reaches a million 


POPULAR SCIENCE MONTHLY 


Buy a a 2 Studebaker Direct from the Hake” 


dollars a week! 
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IX hundred acres of flax recently have 
yeen harvested at Dearborn as a 
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‘and processes that have been 
adopted by the Ford organiza- 
tion are’not kept secret, nor guarded in 
any way. They may be borrowed and 
utilized by any other motor manufacturer 
or any other industry. Engineers 
employ. of André Citrotn, some 
called the “Henry Ford of France,’ 
Jong ago spent weeks studying the 
methods of the Ford factories with a 
view to adopting them in the manufacture 
of Citrotn ears. ‘They were given all pos- 
sible cobperation. 


(OW, whither is all this leading? 
‘What may be expected of the Ford 
‘Motor Company of the future? We hear 
frequent prophecies regarding “‘flivver”” 
airplanes. Often the opinion is expressed 
that inthe future men will journey 
through the air in tiny, individual planes 
as easually as they now drive their auto- 
mobiles through the city streets. 

T asked Henry Ford a few days ago 
‘whether he ever considered the possibility 
that the Ford Motor Company might 
some day be turning its resources to the 
manufacture of airplanes. 

“We are, of course, interested in the 
airplane motor,” he replied, “as we are 
interested in every kind of motor. We 
took the lead in the production of airplan« 

ing the war. We have an 
airplane landing-field, and we are build- 
ing a mooring-mast for dirigibles. The 
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fate Inetitute Radio Engineers, Each 
‘month it brings you complete infor 
mation on new parts, new circuits, 
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| Henry Ford—“There Is 
Always Room for More”? 
(Eons fo bur s67 


airplane is coming, but it must find its 
place. What that place will be I shall not 
attempt to predict. 


ERTAINLY the airplane will not 
displace the automobile, cause it to 
disappear, for nothing ever’ disappears. 
‘The automobile and the tractor have not 
brought about the disappearance of the 
horse, or of the bicycle. More people are 
riding horseback today than ever before, 
and the sale of bicycles keeps well within 
sight of the peak figures of 25 years ago. 
Despite the electric 

are being consumed, 
time in the past. 
entirely displaces 


n, too, eventually. 
been’ finding. its 
‘When the auto- 
‘came, the world was not quite 
it;’ there were few roads 
‘automobile, but the auto- 
will 


‘ow alarm is being expressed in 
iarters because the automol 
necessary procest of finding its 
is causing traffic congestion 

cities. You frequently hear it said 
‘the world is approaching the ‘satura- 
tion point’ in automobiles. The ‘satura- 
tion point,” however—the time when the 
world will have more automobiles than 
it has room for—never will be reached. 
You may depend on that. Just as the 
roads needed by the automobile have 
‘been built, and continue to be built, so the 
congestion that the automobile is causing. 
will be cured, not by doubledecked 
streets, underground roads and cellar 
parking spaces in the busines sections of 
the big cities, but by the elimination of 
the necessity for the present crowded 
business sections. 


“TT HE automobile already, has had st 
‘effect on the crowded centers of 
population. It has enabled people to 
move away from them into the country. | 
It will enable—or even force—business to 
move into the country, too. When the | 
owners of big stores find that people no 
longer are coming to them because con- 
gestion makes it impossible, they will 
‘move out where the people have gone— | 
into the country. 

“People are becoming better educated 
from the automobile; they are becoming 
better acquainted with one another and 
more charitable toward one another. 
‘They are learning to avoid getting into 
trouble with one another. Some day it 
won't be necessary for big buildings 
where people must go to see lawyers to 
get them out of trouble. ‘They won't have 
to go to the big buildings of the cities for 
other purposes either, for they will have 
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8898 Security Savings and Commercial Bank Building 
Directly across Street from Patent Office, Washington, D. C. 

Pease send me your free books, “Hew to Obtain a Patent” and “Invention and Industry” and blank: form, “Record 
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is not unusual to find an ine 
‘ventor who believes that the 
degree of protection afforded 
bby a patent depends upon the 
merit of the invention. 
Such is not the fact. 
‘The strength of a patent lies in 
the breadth of che claims that 
have been allowed by the Pat- 
‘ent Office. Thesein turn depend 
upon the care and skill with 
which they have been prepared 
and prosecuted by the patent 
attorney. 
Trademarks are even more val- 
uable than patents in many 
cases. It is essential that their 
registry be placed in expert 
hands, 
‘The standing of Munn & Co., 
identified with the publication 
of the “Scientific American,” 
hasbeen earned in a continuous 
practice of nearly eighty years 
before the Patent Office. The 
facilities and resources they have 
accumulated in that time are at 
the disposal of individuals and 
business houses at fees that are 
as moderate as conscientious 
ervice will allow. 
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Henry Ford—There Is 
Always Room for More” 
(Continand from ate 150) 
everything sufficient for their needs close 
by then in the country. Then there 
won't be any big buildings, any crowded 

places at all” 


“THIS may seem like a fanciful theory. 
If you live in a large city, even if you 
merely work in a large city and commute 
to the country, you'll find it rather diffi- 
cult to imagine that city some day be- 
coming like its present suburbs. And yet 
Henry Ford sees this idea exemplified, 
partly anyway, in his own organization. 
More than 5000 automobiles, owned by 
Ford employees, are parked at the River 


“About the Hig 


miles approximately fr 

Detroit, thy p an industrial 
unnecessary 

for For it the city 

itself 

of 

sectifns where there are water-power 


proved the practicability 
try and the farm by sup- 
ing farm Mbor with gainful work be- 
tphen the harvest and planting seasons. 
“Wenry Ford is reputed to be the 
worl’e-Fichest man, and the whole 
‘woof in consequence, has found its way 
to fi door. You frequently hear it said 
thit Henry Ford is not a philanthropist; 
thabhe has not followed the lead of other 
great industrial leaders in giving large 
Sums to charity. Whether you look on 
him as a philanthropist depends entirely 
on how you define the word. He believes 
that the self-respecting man does not 
want gifts, but an opportunity to pay his 
own way; and that is the form that his 
Philanthropy haa taken, 


E PAYS the workers in his coalfields 

from 16 to 20 per cont more than the 
scale for miners. Noworker in his factories 
receives less than five dollars a day and 
that only during a 80-day period of 
training, after which he receives a mini- 
mum of six dollars and is transferred 
from department to department, if neces- 
‘sary, until there is found for him a job at 
which he can make good. 

At the Henry Ford Trade School, 
boys, who because of educational defi- 
ciencies would be likely to remain common 
laborers, are given a chance to finish 
their schooling while they earn money 
and learn a trade. At the $8,000,000 
Henry Ford Hospital the best avail- 
able medical and surgical treatment is 
‘offered to all who are ill at a flat rate. 


workman has benefited through the wide- 
Spread adoption of the once revolutionary 
Ford idea of paying the highest possible 
wages and carrying on an extensive pro- 
gram of welfare work it would be im- 
Possible to estimate. 

Mr. Ford told me about another in- 
| tensely practical form of philanthropy 
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February, 1925 


™DIAMONDS22, 


U.S. 4 PATENTS 


'GEND FOR 


Ui 
THIS RDS 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


is; intrucng Flat 


saeekle of it 
th a postcard 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 3, 


February, 1925 


ading 
fs COMMUNICATIO? 


lelphia, Pa., Office 


14-716 Liberty Bide. 


Titighest References 


1) FREE 
') coupon 
| 


© This seal on a radio or tool advertisnment 


POPULAR SCIENCE MONTHLY 


Description of, World’s Most Pressing Problems by 


RFERENCE AND INFRINGEMENT SUITS PROSECI 


Main Offices: 760-9th Street, N.W., We 
Genulemen: Please send me FREE OF CHARG! your | 
‘Bs described abu 


TRADE-MARKS 


COPYRIGHTS 


OUR OFFER: 


Your first step 

Before disclosing an invention the inventor 

should write for our blank form “RECORD 

OF INVENTION.” This should be signed, 
essed and returned {o us together with 

1 or sketch and description of the ine 

vention for examination and instructions. 


Our Four Books Mailed 


Free to Inventors 
Our Mastrated Guide Book 


HOW TO OBTAIN a re 


ity of Trade Mark 
regarding Tr 
ompetition in trade, 


Marks and unfait 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign 
secure Patents in 
me and at lowest cost. 


shortest 


Progress of Invention 


Scientists and Inventors 
INS AND DATA STRICTLY CONFIDENTIAL 
UTED 


Reasonable Terms | 


| VICTOR J. EVANS & CO., Patent Attorneys | 


Prompt Attention 


» Ce 


San Francisco, Cal, Ofice 


0 Habart Bld. 


signiGes the approval of the INSTITUTE OF STANDARDS, See page 33. 


Why Many Men 
Are Old at 40 


By Byram C. Kelly, A.M, ILLD. 
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through a fnatual friend 
Acqualatance of a certain member of the 
‘American Association for the Advancement 
fof Selence, whose wonderful. work 1 had 
heard of, "I made a trip to his laboratories 
fand. the things 1 learned should. interest 
every’ man approaching or past the prime of 
if Surpriatng avi may neem, neat wo 
thins of st a certain middle age 
tuffer with a disorder of an important gland. 


Common Middle Age 
Ailments 


‘ere is an important cause for many con 
ditions which heretofore have been taken 


nade the personal 
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‘Drewure, " Constipation, headaches 
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| Henry Ford—*There Is 
Always Room for More” 
(Contin from pam 152) 
he is about to institute. As a motor 
manufacturer he has learned that an 
‘cient engine is produced only by use 
[oF the’ best materi and fs kept run- 
hing efficiently only ty use of the best 
fuel and lubricating oil. He believes — 
and his opinion is substantiated by lead- 
Ing scentints~that something similar 
may be true of the human engine. 


“] BELIEVE,” he said, “that most hu- 
‘man ills are directly traceable to food, 


built up. From pro} 
comes, from improy 
In epidemics some 
others equally 
son, I believe, 


laboratory and placing. 
food question where 


pé enormous demands that 
Gutine of his position make 
Mr. Ford finds time to devote 
wide range of personal inter~ 
read, no doubt, how he pur- 
chased, renovated and restored a pic- 
turesque old inn in New England. He 
is doing the same thing now to an old inn 
about 16 miles from Detroit. He is mak- 
ing a collection of old American music 
| and musical instruments. He has a 
remarkable collection of old American 
carriages and other vehicles—the “‘one- 
hhoss shay,” the mail coach, and so on, 


HLESE, he believes, are the documents 

from ‘which the present generation 
| should learn of the past. That is what 
he meant when he said recently that 
history was “‘bunk.” What he meant 
‘was history os written, colored, and ampli- 
fied by personal opinion and unfounded 
legends. 


It may interest you to know whom 
Henry Ford considers the world's great- 
fest scientists. These are the names he 
imself selected to be carved above the 
‘entrance to the new Experimental Labor~ 
atory nearing completion at Dearborn, 
near Detroit: 

Darwin, Ampere, Da Vinei, Franklin, 
Fulton, Whitney, Bell, Marconi, Wright, 
Burbank, Edison, Burroughs (John Bur- 
roughs, naturalist), Kirby (Prank E. 
Kirby, naval architect, still living at 
Detroit), Diesel, Faraday, Curie, Otto, 
Newton, Dunlop (inventor of the pnew- 
matic tire), Pasteur, and Galileo. 

‘That probably would not be your list. 
I know it would not be mine. But it is 
Henry Ford's—individual and character- 


istic, as is everything he does. 
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Two-Cent Trails of Peril 


ed 


and shelter. His frozen body was found 
by the roadside. For the first time in his 
long career he had failed to deliver the 
mails 

Dreahn's case may be taken as typical 
of the perils of the postal trail. A tragic 
companion picture is afforded by the fate 
of more than one earrier on the star route 
between Rocky Bar and Atlanta, in 
Idaho. ‘The journey is made on snow 
shoes, for no ordinary vehicle could com- 
plete’the journey. Traveling afoot, the 
man with his 60-pound burden of mt is 
at the mercy of the storm. 


JN, THIS part of the Idaho mounts 
the avalanche is a frequent 
moving with s force from which 


jewport this route follows the 
weath line of rugged cliff 


stretch at low tide, but sometimes the 
carrier in caught by the rising tide. At 
such times he faces the danger of bein 
dashed against the cliffs by the rus 
‘of waters, and can escape only by sealing 
tthe rocks. Many carriers have had nar- 
‘row eseapes on this route, 

Utah has a mail route on which the 
winter problems are extremely marked. 
Heavy snows and deep drifts formerly 
made the mountain roads impassable for 
& good part of each year, Blockudes of 
mail wagons were common. 


“THIS condition prev 
troduction of the 
motor-truck. With this vel 
Office Department has found it possible to, 
buck the drifts and keep the route open 
throughout the winter. 

Expensive? Of course. This route, 
from Price to Vernal, is the costliest star 
route in the United States, ‘To carry the 
mails between the two offices involves an 
annual outlay“of something like $100,000. 
‘The distance is 121 miles. In a case of 
this kind, however, the government does 
not count the cost. ‘The people of the 
‘isolated mountain regions are entitled to 
their mail as much as the city folk. 

On many of the star routes airplanes 
would seem to offer solution of problems 
with. which the postal 
fought from the beginning of the mail 
service. Winter air passage across the 
Rocky Mountains already is regarded as 
a foregone conclusion in connection with 
the air-mail between New York and San 
Francisco. Plans for this route contem- 
plate service every day in the year. 
Mountain storms and surface blizzards 
are to be disregarded. There seems to 
‘be no reason why similar defiance of the 
elements could not be practised on the 
shorter dangerous routes. 
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First Aid for Your Family 
| 


cold, and by its use sometimes one is en- 
abled to relieve the discomfort and to get 
a fair night's sleep. In the use of drugs 
such as this, for the relief of headache and 
pain generally, it must be remembered 
that repeated doses at short intervals are 
unwise and even may be dangerous. 

For the treatment of skin inflammation 
‘caused by poison ivy or poison oak, some- 
times simple home remedies give relief 
‘The best of these is 2 thorough scrubbing 
with kitchen soap and a soft brush and 
warm water, followed by the application 
of some soothing ointment such as zine 
ointment or chloramine-T paste. 


HERE should be included in the 

medicine cabinet a harmless stimulant 
{for the treatment of fainting not due to an 
‘organic cause, nervousness, or giddiness, 
Such a stimulant is aromatic spirits of 


stimulant or, diluted wit 
be drunk for a more I 


cconts, nose-bleed and 
hemorrhages frequent! 


thromboplastin and 
in case of nosebleed, or 
f an extracted tooth, will 

ing almost instantly. | 
n hearing a lot in the past 
bout vitamines and how neces 
that we should get a sufficient 
t of them by a properly diversified | 
‘but the difficulty has been to get 
Je to take a diet that is sufficiently 
diversified and adequate to supply the 
needs of the body in this respect. 

‘This has been particularly the case with 
those vitamines called the “fat soluble 
vvitamines,” which are concerned with the 
normal growth of children, and the pre- 
vention of rickets, 


into the 
ordi 
have 


HE two mont concentrated sources of 
these vitamines are good butter and 
cod liver oil, but not emulsions of cod 
liver oil. ‘The best cod liver oil con 
tains more than 100 times more fat soluble 
Yitamines than does the best quality of 
creamery butter, and should therefore be 
included in every medicine cabinet of 
those homes where there are children 
‘Regular courses of cod liver oil should be 
fiven three or four times a year to insure 
that the growing child receives the neces: 
sary amount of the fat soluble vitamines. 
‘There should be added a supply of 
good dental cream free from gritty abra- 
ives and with little or no soap; cold 
‘reams, zine stearate talcum and nursery 
| powder for the baby; also a supply of 
Sterile bandages and. gauze of amorted 
‘sizes, and a good clinical thermometer. 
‘The householder should never lose sight 
of the important fact that the contents of 
| the medicine cabinet are intended only 
for the relief of symptoms the severity of 


services of a physician. 


February, 1928 


Squab Book FREE 


‘Scuabs selling at ighest prices ever krown 
“Grenese market fr"20 vette Make ote 
‘reeding them. alse Ge monthe 


Ey 
wvwovri nook souns Go. 


FORD A RUNS 57 MILES 
OF GASOLINE 


tas ee 


ON GALLON 
aterbpetes 


ted Sosisieee oie 


8 XH Siucaco, 


DEAQATSS. Is Eekcgt 


Class Rings and Pins 


Largest Catalog fsaued—FREE 


oP | surly leaned lant oer, 
Hees Ba 


Special designs made on re 8 


METAL ARTS CO., Inc, 706 South Ave, Rochester, N, 


‘tablem too large or 


Eagens 
aes 


RADIO CATALOG 
REE* TODAY for big tor be 


of latent radio gopda st Wholeene, 
‘Live dealers and agents wanted. 
‘STANDARD BADHO‘CO., 10 Est 120, Kane Cy, Me, 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


February, 1925 


POPULAR SCIENCE MONTHLY 157 


Here Are Correct Answers 
to Questions on Page 78 


iru er i ts ss 
i ru ae ate fie ee 
St lagoe eae cae 
Se orietate fat 
oe ence ge etc 
eer Sy meee 
Seems ie Grauton ot Siet 
fro alee 
Beyer er eset te ordeal 
oy fay. any im imal 
oe ae rede Se wake 
Tater orcuary Sedo oe is 
Seat cena fens te 
aves Meare, tee ae 
fare ele At bloc fee 
foray oe Paces nok gute 
3 brig, bet Doone De 
Teens iS tates ca as 
4 bemere ie, reap of ha 
Breer emanate uel ey cs 
ea bats renee reeaioene 
ee eee a oe 
Far ere a wera din 
edo Ser Bare tins es se 
place in the sky with their place several 
Dae oe wen ce pes roe 
a aS 
errr fas, Tne Teach 
Err Sore ect, ti bog deta 
ft 
ftp cree air er tee 
: eet oe 


7. No. The brain of an insect is not only 
much ‘smaller than ours, but. it is put 
together in avery different way. Many 
of the thingy that inseets do are not eon 
trolled ‘by the brain, but by little knots 
Of nervots tissue in the body” 
8. The radio waves are not waves 
Tatters” they” are waves in the ether, 
medium that we believe fils all space 
ven out to the most distant stars. “The 
‘toms of matter are quite open in struc- 
ha great deal of space between 
the lid parts of them, ‘The ether iss 
posed to penetrate into these spaces inside 
jms. Accordingly the radio waves KO 
he through the atoms of matter 
It used to be thought that certain 
foods, especially fish and other foods con 
taining phosphorus, were especially value 
Able for the gray matter of the brain, ‘But 
it'is known now that brain celle sppare 
tently use the sume food materials aa all 
Other living cei The bese way, to fod 
‘our brain well is to keep your body” in 
ood health i aatlae 
10. A parrot happens to haye a set of 
Yocal cords und a formation of the th 
Capable of imitating. ‘many- sound 
cluding human speech... ‘There 
fearon. to believe that parrots ever un 
derstand what they are aging. 
11. Because it is all around us and inside 


of us as well as on top of us. When you | 


hold out your hand, the air pressure on 
top of it is about three hundred pounds: 
but an equal pressure is being applied all 
the time to the under surface of your 
hand also. 

12. A geyser is a kind of hot spring. There 
isa long tube or tunnel that reaches down 
into the hot rock. Water accumulates in 
this tube and steam pressure begins to 
develop at its lower end. Finally this 
‘steam pressure gets high enough t0 blow 
ut all the water in the tube. This makes 
the geyser spout. The procedure is 
continuous. 


© tm 


THEY SAY OF THE NEW SUPERZENTT 
“Greater clarity and volume. Amplifcation a always at a maximam 
lengths "Three stages audio fregiencrSmpiiicn 


cach stage for any wave: 


Zenith amplifier with Thordarson:t 


THEY SAY OF THE KENNEDY 


@ hollow tones oe ditortion. For the Kennedy 


production of any program witha 
satis famranene NR misaeian 


Kennedy amnlifer with Thordertonst 


THEY SAY OF THE MURDOCK NEUTRODYNI 

“To heas the ral vice of the natin full and clear—you want volume, 
Ttant tations cau be tuned i with emartable ceargccs aad ohare 
Mardack ‘amPilies with Thordarvont 


Superiority Proved! 
ite in groban asd on oe pete ae tre 
Mi ee aes 
Pecitcteeee earner erase 
egg gE ngohariny 
oh tings peg 
Se iconic tata atc et a 


; a ting? Buy a Thordarson- 
Wih's pair of Thordarsone--or follow the lead, 
ad bul wih "Fhon 


JHORDARSO 


In 2 Months! 
Making and Selling 
Popcorn Crispettes 


WE START YOU INBUSINESS! 


Fersiah wecret formalan, raw material, and eaulp~ 
Bice bass ated us excerence nested. 


Build Business of YourOwn 


oils th le ol Capetten verre ee| 
‘Wre for facts about & business that 
Sioa tndependeat. ‘Start ia your tore 


F ied. "Free. We 
Long-Eakins Co. 147 High St. Springfield, O. 


‘Ste w. sun strece, emenge 
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Nine out of ten sets use 
MICADONS! 


Nine out of every ten sets made use Micadons—the 
standard fixed radio condenser. "Set builders choose them 
for many reasons, 


They know that the Micadon is « Dubilier product, hence 
supreme in quality and efficiency. 


They know that Micadons can be obtained in accurately 
matched capacities and that the capacity is permanent. 


They know that Micadons are easily installed, equi 
ir they" are with extension tase Yor soldering snd eyelets 
foe set screw assembly. 

They know that Micadons are made with type variations 
to meat every possible requirement. 


For the best results use MICADONS. 


‘Dubilier 


CONDENSER AND RADIO CORPORATION 


‘Thousands of 
‘made yearly. 
hours—liberal vacations (as much | | 
as 30 days in_some branches of | | 
the service). Positions open now 
Jn Washington and in other cities. |) 700% What You're Missing! 


Sabine #25 w 87. dart 


at 
Beer ene pe 
Seen cone ee 
Pat al te ceiain 
‘with a high mark. 

eek eper 
set pe exe ta 


‘hoe ti 


Can You Pass These Tests ? 


February, 1925 


in five minutes. 

cope 

a pure 

Lasrcass | 

SAABRAR SE 
nb hou is & 


tmbk i f o be 
18 19 20 2 2 23 Mm 25 2% 


‘Translate these letters into their cor 
responding numbers: 


Lathottsrose i 
fogathosdangs 
nithtahtohad 
hedarnihtoan 


rniowdopnush 
h 


woghrtgar 


ry 
kerh ets et 


nikdrepecnih t 
osykdandigrwa 


If you can pass these tests, you have 
‘mental capacity to spare for most of life's 
activities, 

Remember, too, that those who make 
the most of their ‘ability are the hardest 
workers. So work hard with your abili- 
ties if you would be successful. 


February, 1925 


Your Dials—Keys to the Air 
(Cetin fe tit oh 
Practically all of them, however, operate 
on = loop aera), consequently itis neces. 
sary to follow the instructions for placing 
the loop that 1 outlined under reiex sets 
TThis should be done before bunting for 

the station. 

"The majority of super-heterodyne re- 
ceives have tw age Sing dao 

‘There are ome, tick “eupers’ 

but since they are invariably constructed 
by men who have a fll knowledge of the 
theory and practice of radio, tis unmecer. 
ary to describe their operation here. 
‘They are the exception and do not come 
into general use. On the standard sets 
the first dial is for tuning to the wave 
length ofthe station desired. ‘The second 
dial controls the frequency-changing de- 
vice that enables the system to operate 
with full amplification, 


N TUNING a “super” it is important 
to move the dials very slowly, other- 
wise it is quite possible to pass over the 
proper settings. In fact, a Vernier ad- 
justment, or a geared dial is practically 
ecemary. It wil be found that after a 
station ix brought in ai 
left in its position, the 
moved around unfil it 
station at 
these two 
the one 


ere the same station ean be 
best to log these settings 
|, and try them when looking for 
[me ‘station again in the future. If 
ference is experienced at any of the 
nettings on the second dial, go to one of 
the other points where the station ean be 
heard, and see if the interference still ex- 
fists. "When noise is experienced while 
listening to a distant station, try reducing 
the rheostat: dials. 

‘After you get a station with the super 
heterodyne or reflex set, make a final 
slight adjustment in the position of the 
loop aerial. It will be found sometimes 
that although the loop is pointed directly 
toward the transmitting station, maxi 
mum signals are not obtained. The rea. 
son may be a local one. Some mass of 
metal may be reflecting or 
waves, and thus cause a slight variation 
in the position of the loop. These little 

if tuning can be mastered after a 
few days’ operation of your set. 


Science of Cross-Words 


‘F THE cross-word-puzzle 
bug has bitten you, don’t 
miss the March issue of PoP. 
ULAR SCIENCE MONTHLY. You 


will find a fascinating story of 
the fad that has swept the en- 
tire country with such sensa- 


tional popularity, and—an en- 
tirely new kind of puzzle to 
intrigue your interest. 


| 
| 
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Why it is Better 


‘Tux picture tells the story—seven 
Practical, sensible reasons why 
Federal sockets should be in your 
“pet” hook-up. Federal socketsare but 
another evidence of the care and en- 
gineering skill used in designing and 


_& 


making Federal Standard Radio Parts, 
‘There are over 130 standard parts 
bearing the Federal tronclad per 
guarantee—thelr use means 
"Balanced Circuits” with beter 
performance, 


FEDERAL TELEPHONE AND TELEGRAPH Co, 
Buffalo, N.Y. 


Chase 
fan France 
Paiburh StandardR A DIO Products ‘oon 


THE CROWN FUEL'SAVER: 


AND SHOE CONSUMER 


bt an oil burner 
bub a scientific 


tment paying extraordisary 
is monty aod comfort 
| Why pay out any more than 
you have to for coal? 

By simply attaching. the Crown 
Fuel Saver to your beating plant you 


can burn lower quality coal, get more 
eat and a gearanite fool saving Seat lence 
208g te your money back oo demand’ The 


Seperate uke eat sear 
Seg tese rine foe sues 
die Crem i th od dour ef ay es 
Bithes by ssturat draft preted at to 
bere smake and pases uoutly wasted. “(ste 
Blostration) “Werks sutomatioty. Ni 

ee 


(Gown Fel Saver Co, 12 10h St, Richmond, nd. 


DISTRIBUTORS, WANTED. Write for eur 
orobstis waco Deans saa” 


U.S. Tool Feature 


One Piece Stator 


(Pat. Applied for) 


ee ee 
dere ots in ones 3 


ASK YOUR DEALER! 
00% GUARANTEED 
write for Literature 
U. S. TOOL COMPANY, INC. 
127 Mechanic St., Newark, N.J- 


cies 
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Yours wit his mo8 winning 
of all musical Instruments 
You can be popular~ you can 
be in demand socially - you 
can be welcome everywhere ~ 
with an irresistible 

e 


Bu 
Saxophone 


Don't be wallflower 
Bont ie Sarees Seep 
cen eer ae Se 
fe eee 
ERSos 


Easy to Play 
Easy to Pay 


You'll be astonished how 


“Evuryihing (n Bard and Orchestra Instruments 


42BBucscher Block Elichart, Ind. 


‘eo Sretcr sin bacear banal ie 1 
1 Soxpbione.. Comet. Trumpet... 1 
(Mention any other incrumene interested in) 
Name I 

I Serece Adres. 1 
Seare H 

sR ah eerie aye (| 
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To Do Good Soldering 
Coton tm ane 
solder on the ed ofthe copper touches the 
joint. 

Told it in tia ponition until the solder 
flows into the faint and over the ends of 
the wires, as shown in Fig. 3. Then re- 
teovs the copper aud bold th ren staady | 
{inl the solder has cooled and hardened. | 
Many beginners experience trouble | 
{hough failure to hold the wires steady. | 
‘The slightest motion at the Instant when 
the solder hardens will result in's weak | 


joint. 

[THE copper is too cold, the solder 
will not flow over the joint and the wire | 

ends, and if it leaves the copper at all, 
will form in little gobs or 

‘often ean be rubbed off the 

fingers. The whole secret of 

to get the solder to flo 

oll on a steel surface 


Figs. Sand 3 were being 
and fourth show how 
overlapped if there ix 
them. 
ave the hang of it, you will 
Malcen mich lem time to wire & 
t by soldering all the connec- 
it docs if you have to carefully 
form afoop at each end of every wire to 
clamp under the binding posta of the in. | 
struments. Also, it is easier to cut a 
bend the wires to the exact length when 
you do not have to allow for the bending | 
of the lope. 

It you use the rosin core solder, you 
need not worry about the exces soldering 
flux, since rosin is a good insulator itself 
and has no tendency to creep over the 
surface and collect dust 

When the greasy types of soldering 
pastes are used, it is well to use as little 
paste as ponsible and wipe off the joint 
farefully with a rag after each joint while 
the wires are stil hot. If this s done, 
there ie no choice in electrical efficiency 
between rosin and the urual pastes except 
in soldering the standard types of jacks 
that use fiber strips between the contact 
fingers 


[7,SEEMS to be almost imponsible ts 
solder these jacks with ordinary solder- 
ing paste without having some of the 
paste run up the lags and soak into the 
fiber. ‘This makes a messy looking job 
and in many  cises ‘actually catised | 
leakage losses. 

Do not be afraid to tackle soldering. | 
‘Ten minutes’ practice will teach you the | 
knack of it and after that you will wonder 
why you thought it was so hard! 


Sour cel at 
Sige {OLE Standard feral Sete expen C2014 
Siar Car 

Patent 


VuxRscoY _cittcaco _ hw york 


JUST AS THE HAWAIIANS DO! 
PLAY ALL THE LATEST HITS. 


oma a 
eh ets ae 
Deine aes 
cesarean 
Sica aachant ease 
mith Saree a oy 


easy to construct. 


PATENTS 


Dozer yt gg, MERE, geeREEE 
BaP ERE 
Met apne mattis cute 
Watsoit €: COLEMAN, Pent Lawyer 
oat 6 Soe We Wengen 
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Ne | Radio Music as You 
+ Never Heard it Before 


‘OU never heard such tone! You cannot guess the won- 
derful musical possibilities of radio reception until you 
hear UTAH reproduction. 


Rich, mellow, natural tones of instrumental music—the deli- 
cate shadings of the human voice—satisfactory volume from 
a weak and distant station—or big volume from a strong 
station, without the rasping and blasting that big volume has 
always caused—that’s UTAH reproduction! 


The new UTAH speaker is the latest triumph of acoustical 
and electrical engineering—the result of two years work by 
the leading experts in sound reproduction, 


UTAH Radio Products Co., 1427 Michigan Ave., Chicago 


Th 


UTAH 


Made In Salt Lake City 


$2500 


Phono-Speaker $10.00 


Hear It! 
Ge at once to your des 
tere and ‘ak dor 


‘with you and enjoy it for 
two weeks under our un: 
precedented guarantee. 
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AGNATRONS today are better cubes | 
that ‘ie taying, 0 greet deal MAGHAL 
‘TRONS occupy a front rank position 
soeeg wopeel iden iar aes 
periors and very, very few equals. } 
MAGNATRONS “have” hoor, changed 
seth sna iret hope 
‘Wis Len Geperteas femme erent 
7 Sant weenie 
duces the chances of accidental breakage. 
The have been improved. 
i Ghat St Se 
Soom becbnge and Supscdeee 
“The internal changes in MAGNATRONS | 
make these tubes more fitted than ever 


self on this 
TRON into the circuit. 

MAGNATRONS aremadein threetypee— 
the DC-201A, the DC-199 with theminiature 
be; and the DC-199 with the large stand- 


'S A WONDER! 


The New 

UNCLE SAM 

Master Tuning COIL 
The Coil Without Loses 


Tried by 
a thousand trails 


YARLETON CANOES are built 
to stand the gat of year ofthe 
fardse'wrvice. They doit 30. To 
over a quater of a century of mans” 
fcture we have never bad one dis 
Stied onet. 

(Carlton Canoes are. wonderfully 
ihe Tie we Realy ed 
and surpesigly easy to hand 
‘od Carlen Canves are ‘uoamlly 


|—increnses volume 50 to, 180 
“—eertelt Type’ eatls "Alo 
ieee. 
s—itionnter) teste prove conclusively 
‘nate i the‘ al worthy of the 
i 


re 


Eondensers amt reasonable in price. 
‘iened and mance ‘Send for our new illustrated catalog. 


Ie gives pices aod complete informs” 
ton. White fee pour fee copy today. 
{Tor Canserow Canoe Cas 72 st 
Succ, Ol Towa, Maine, 018.4. 


CARLETON 


rw 


ie 


rica * emmamen 
Beaty eine 


UNCLE SAM ELECTRIC CO. 
219 East Siath St, Plainfield, N. J. 
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Four-Tube Set to Fit Your 


Phonograph Cabinet 
(Conic rom pa) 
screws. Next, mark each hole deeply 
witha prick punch and drill the holes of & 
ize to Bt the shafts or screws that are to 
fo through them, When the holes are 
Grilled, wash off the paper and try mount- 
each instrument t0 snake cure, that 
the holes are correct. Take pareiclar 
tare to have the holes for the jacks Pi, 
‘P2, and Q in exact line horizontally, for 
‘the sub-panel 7’ is fastened to them by 
| means of No. 8-32 braan serewn. 


‘THE simplest way tit the sub-pane! 
T is to drill the h 


sub-panel 7" on and 
r sockets, J2, J3 and 
er T-and the by- 

‘as shown in Fign. 4, 7, 
‘out ean bo given for thes 
cause of the variation in 
focation of mounting nerew holes, 
ic posts, ete. 

sockets should be placed near 
h so that the coupling condensers 
Hi and H2 ean be soldered directly to the 
plate and grid binding posts. ‘The socketa 
should be placed so that. the filament 
binding posts are farthest from panel 5. 
Now mark off on the sub-panel 7 the loca- 
tions of the holes for the screws to. hold 
the instruments in place and for the bind- | 
ing posts Nos. 1 to 7. | 

In addition, there should be a small 
hole for the connecting wire near each 
socket filament binding post; one ench 
under rheostats K2, K3, and K4; one for 
the wire to witch J21; one under the plus 
B terminal of transformer 1; one midway 
between the solder lugs of jacks PL and 
P2;-and two near by-pass condenser @. 

‘The fitting of the detector-tube socket 
panel U comes next. It is held in place 
by a No. 8-82 brass serew that clamps it to 
the two brass angle brackets. These are 
held against the panel 8 under rheestat 
Ki, und switeh 2 is set so that the ends 
come together. ‘The socket J1 is fastened 
to the sub-panel U by brass screws with 
the grid and plate terminals toward tun- 
ing unit A, B, and C. 

‘Now astemble alll the instruments as 
shown in the illustrations. This com- 
pletes the construction work. 


HOW TO DO THE WIRING 


It is well to do all the filament and A 
and B battery wiring first to cut down the 
chances of an error that might result in 
burning out the tubes. 

From binding post No. 2 run a wire 
under the sub-panel to the bole uncer 
switch 1, up through the hole to one 
terminal of the switch 721. Cover this 
wire with spaghetti below the sub-panel 
and above it past rheostat K2 (see Figs, 
2and 8). Now connect the terminals of 

| (Continued on pose 163) 
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Four-Tube Set to Fit Your 


Phonograph Cabinet 
the switches 1, R2, and R@ as shown in 
Figs, 2 and 4. "From the wire between 
switches 1 and 2 run branches. to 
Theostats K1 and K2 and to the minus 
filament terminal of transformer I. Now 
connect a branch from the wire between 
switches R2 nnd 3 to theostat K3. Next, 
connect the remaining terminal of xwiteh 
Re to theostat Ke 

"The other. terminal of rheostat KI 
should be connected with the nearest left- 

ind terminal of socket J (as seen from 
the rear in Fig, 4), Now connect the re- 
maining terminals of rheostats K2, K3, 
and Ki with the nearest. right-hand 
terminals (ax neen from the rear in Fig. 4) 
Of sockets J2, 3, and J4 respectively, 
covering thy portion of the wire that i 
tinder the tub-panel U- with npaghetti 


ing post No.4 run aspaghetti- 
under the sub-panel to the 
remaining filament terminal of socket J2 


the remaining filament te 
sockets J, JB, and J4, to, 
nearest panel S on by-p 


and to binding post No. % 
about the fact that you 


and minus markhhgs of the sockets mean 


nothing ag@way, and dh many makes of 
nockets bth \erminals fre simply marked 
bya 


7, rune spaghetti-covered wire 

‘the sub-panel from binding post 
fo the plus B terminal of trans 
I. Now run a wire neross the bot- 
folder lugs of jacks P1 and P2 and 
the top lug of jack @, and from this wire 
run a spaghetti-covered branch through 
the hole in the sub-panel to binding pont 
No. 7. The terminals of the jack @ are 
reversed in this fashion in order to keep 
the polarity of the current through the 
loudspeaker or phones the same in all 
three jacks. In'the closed-circuit jucks 
P1 and P2, the bottom lug contacts wi 
the tip of ‘the plug, while in the open- 
circuit style of juck (Q) the top lug con- 
tacts with it 

Now study Fig. 6 carefully and see how 
the plate resistances O1 and 02 are held 
in place by means of wire clips soldered 
to the center lugs of jacks PI and P2 
Bend up the wire clips and solder them in 
pluce 20 that the resistances may be | 
Sprung into them as shown in Fig. 6. 
‘After ‘this is done, you can solder the 
coupling condensers #1 and 112 between 
the plate and grid terminals of sockets 
J2, J8, and J4 as shown in Fig. 6. Each 
pair of .008 fixed condensers i placed so 
that the solder lugs are together. A 
capacity of .012 instead of the usual 006 
isa slight advantage in passing the lowest 
musical notes. 

Next, connect a short piece of wire 
between the top lug of jack Pl 
plate terminal of socket J2. Make the 
same sort of connection between jack P2 
and socket J3, and then connect the lower 
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MURDOCK NEUTRODYNE 


Announcing~ 


The new Murdock 5-tube 
Neutrodyne with “built-in” Loud 
Speaker and “B” battery compart- 
ment—backed by 20 years experi- 
ence in making fine Radio Products. 


WM. J. MURDOCK COMPANY, 430 Washington Ave., Chelsea, Mass, 
Sales Oficess New York, Chicago, San Francisco, Washington, D.C. 


MURDOCK 
RADIO PRODUCTS 


Standard since 1904 
AGE a in PRIZE 


Erpeteey 
Bie 


‘See top of page 10) 
(of book for details 


front 


| Protect Your Tools 
with- er 


ANTED 
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tone quality between the an 
tenna and the horm-—valveaction ia 
the vacuun tube, the desgn of audio 
tranaformers, electromagnetic action 
{in the loudspeaker unit. Absolute 
perfection in any one factor i of no 
avail unless the other factors are 
‘equally perfect. 
Famousexpertsinaudiotransformer 
design, when released entiely from 
coat lintations are thus able to peor 
‘duce an instrument which, by com> 
‘enuating for imperfections in loud- 
speaker eficiency, produces results 
{far superior musically to the “theo- 
retically perfect” amplification of re- 
sistance coupling. At the same time, 
‘we retain the high amplifcation pow 
ble only with transformer coupling, 


pr AMER Cay, 
‘TRANSFORMER: 
Tie Chef he Nol Mae es 
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A Four-Tube Set to Fit Your 
Phonograph Cabinet 


(Cont 
lug of jack Q with the plate terminal of 
socket J4. 

Look at Fig. 6 again and see how the 
sid leaks M and N are supported by the 
holes in condensers H1 and H2 and wire 
clips branching out from the switch side 
of the rheostat connections. Bend these 
two wire clips into shape and solder them 
in place as shown. After this you can 
connect the grid terminal of transformer 
T with the grid terminal of socket J2, as 
shown in Figs. 2 and 8. 

‘The tuning circuits have been left 
until the last to allow more room for work 
‘on the lower part of the panel. 

Wire the secondary circuit first? RI 
a wire from the rotary-plate 
‘condenser D to the plus 
‘of socket JI and continue it a 
bottom connection of tl 
B. Next, run a wire 


from the rotary-plate terminal of co 
denser D, solder by-pass condenser F 
(see Figs. 2,4, and 8). 

‘The antenna circuit wires are shown 
clearly in Figs. 4 and 7. The top end of 
the primary coil A is connected directly 
with binding post No. 1, and the bottom 
‘end of the coil is connected with the ter- 
minal nearest panel S$ of condenser G. 
Now, connect the remaining terminal of 
condenser G with binding post No. 2, 
with spaghetti covering on the part of the 
wire under the panel. ‘This completes the 
wiring of the receiver. 


HOW TO INSTALL THE RECEIVER 


‘The first step is to remove the wooden 
partitions in the record compartment of 
the phonograph cabinet. ‘Then set a 
wooden strip 34 inch thick around the 
inside of the cabinet about 3 inches inside 
the door. Fasten this strip with wood 
screws. A door should be cut in the back 
of the cabinet, as in Fig. 1, 0 that the 
dry-cell B batteries can be’ placed in it 
behind the set, and so that tubes can be 
changed and antenna connections made. 

‘The easiest way to cut the door is to 
mark it off with a pencil, drill a hole at a 
corner, and saw down one side with a 
keyhole saw. Now fit the hinges across 
the slot and acrew them firmly into place. 
Next, saw down the opposite side and fit 
the Jatch or bolt. It is then a simple 
matter to saw across the top and bottom 
‘and you will be sure that the hinges and 
latch will fit perfectly. 

Below the bottom edge of the door drill 
holes for the antenna and ground con- 


cd from page 183) 


nections and the wires to the A battery. 

‘The receiver now can be placed with 
the panel against the wooden strip and 
holes drilled near the edges for wood 
screws to hold it in place. 

‘The storage battery ean be kept in the 
nearest closet, and if care is observed in 
the wiring of the antenna and ground 
connections and the wires to the A ba 
tery, no one will notice that there is a radio 
receiver in the room when the phonograph 
oor is shut, 


TO OPERATE THE RECEIVER 


After the installation is completed, the 
necessary connections with the antenna 
and ground and A and B batteries are 
made, the rheostats K1, K2, K8, and K4 
should be turned off, the tubes inserted in 
the sockets and the switches 221, R2, and 
3 pulled out. Then the Theostats 
hown in Fig. 3 should be turned on 
slowly, one by one, until the tubes glow 
dimly.’ Next, insert the loudepeaker plug 
in jack Q and turn the dial of condenser D 
slowly until « signal is heard. As soon as 
you hear a local station, turn all the rheo- 
tats up slowly until the point of maxi- 
‘mum volume is reached. ‘Then place the 
plug in jack P1 or P2 and turn the tickler 
coil dial C until the point of raxirum 
volume with perfect clearnem in reached. 
Alter a little practice you will find the 
way to turn the tickler dial 80 as to get 
maximum regeneration without ofcilla- 
tion or whistling sounds. 

switch /21 cuts off all the tubes, while 
switch R2 cuts off the last two tubes, und 
switch 23 cuts out only the last tube, 
You will note that the arrangement of the 
switches is such that they control the 
tubes that are connected with the jacks 
immediately under them. ‘Thus it is easy 
to form the habit of pulling out the 
witch when plug is inserted in the jack, 


Recent Publications 

The New Theories of Matter ond the 
Atom, by Alfred Berthoud, professor of 
physical chemistry at the University of 
Neuchatel. A comprehensive history of 
this fascinating phase of science, pre- 
sented in understandable language. ‘The 
Macmillan Company’, 

Food Products, by Henry C. Sherman, 
Ph.D., Se.D,, professor of food chemistry, 
Columbia University. New edition. ‘The 
Macmillan Company. 

Elementa of Blectrical Engineering, by 
George D. Shepardson, A.M... MJ 
Se.D., professor of electrical engineerin 
University of Minnesota. ‘The Mac: 
maillan Company. 

Hondbook of Direet Currents, by K. C. 
Graham. One of the ““Railwaymen’ 
Handbook Series.” Simmons-Boardman 
Publishing Company. 

‘Meal Planning and Toble Service, by 
N. Beth Bailey, associate professor, 
Household Science Department, Towa 
State College. A guide for housewives 
who have no maids. Mlustrated. ‘The 
Manual Arts Press. 
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Bargain Book-FREE 
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1G MONEY SAVING Set COMPLETE PARTS FOR 3-TUBE 
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Build Your Own Radio Set With Barawik Standard Radio Goods 


‘of customers all over 


WEPAY TRANSTORTATION CHAROESINUS 
ROCKIES. THE: PRICESQUOTED. 

DELIVER THe Goods TO YOUR DOOR. ALL 
PPED SAME. DAY. RECEIVED. 
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Prices Now LowerThan EverBefore—60, 000 Sets Prove ae 


Complete Sets of Parts 
for Popular Circuits 


you will find complete sets of 
fed for most of the 
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he ondenser 
with the full floating axle’ 


‘The striking feature of the Bradleydenser 1s the rigid double 
bearing, based on the principle of the “full-floating” automobile 
axle, that eliminates the usual outer pivot-bearing for the rotor 
shaft, and still provides a non-sagging support that insures per- 
fect alignment of the rotor plates 


‘The rotor plates, soldered on a long, hollow tube extending from 
{7) to [8], revolve on a hollow steel stem provided with two 
bearings (4) and (5). The alignment and support of the rotor 
is independent of the condenser shaft (1), as shown by the first 
photograph at the left. The shaft (1) merely turns the rotor. It 
slips through the hollow steel stem and its threaded end (3) is 
secured to the rotor at (8) with the nut (9) as shown in the 
second photograph. The spring (6) prevents end-play. 

This design, combined with the use of soldered brass plates, 
results in a’ rugged, long-life condenser of extremely high efli- 
ciency. For superior service use the Bradleydenser. 


Go. cS) 


Biectric Contoting Apart 
General Office and Factory: 293 Greenfield Ave., Milwaukee, Wisconsin 


Bradleydenser 
PERFECT VARIABLE CONDENSER 
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Combines distance, selectivity, power, 


deep — tone, beauty and simplicity! 


BUILT TO GIVE 
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iNew Ofter! 


Learning to Play Made Easy 


| FREE 


Free Trial—Easy Payments 


